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Wuart peculiar values does a knowledge 
of number give one who has acquired this 
knowledge? This is the first problem that 
confronts one who is giving’ serious 
thought to ways of improving instruction 
in arithmetic. The answer to the question 
stated above depends on the answer given 
to a larger and more fundamental ques- 
tion, namely, ‘‘In general what kind of 
product must the school envisage?’””’ When 
he has solved this problem he is in a posi- 
tion better to ascertain how arithmetic 
ean contribute. 

Let us assume that the supreme purpose 
vl (ce school is to help the children be- 
come best equipped to meet life’s situa- 
tions. Then it follows that the process of 
so equipping them demands orderly 
growth towards the ends selected. But 
since so many of life’s situations contain 
among other elements those of order, 
number and magnitude, an orderly de- 
velopment can in part be better achieved 
through a study of arithmetic than in 
any other way. 

From the foregoing discussion it seems 
that a student of the problem at the outset 
must determine what knowledge of num- 
ber will enable one to see the number ele- 
ments in a real situation, to analyze these 
number elements for explicit study and 
then to give them their proper part in the 
interpretation of the entire situation. 


When he has solved this problem, he is 
ready to determine the particular values 
to set as the goal and the particular con- 
tent and learning exercises to provide for 
learners. 

Thus, suppose a teacher desires to 
teach a meaningful kind of arithmetic. 
Her goal is set. Now she faces the question 
of means. ‘‘What particular changes do 
I want to be made in my pupils through 
their arithmetic experiences?” Upon her 
answer to this question will depend the 
selection of materials of instruction, the 
choice of learning exercises and her 
methods of presenting these materials to 
her pupils. In other words the particular 
theory of teaching arithmetic that the 
teacher accepts as the predominant one 
will be determined by her answer to the 
question cited above. 

At the present time, there is a wide 
variation in the positions that teachers 
are taking in answering this question. 
There is also a wide variation among text- 
books, tests, workbooks, and courses of 
study when viewed in the light of the dif- 
ferent values of arithmetic that these 
helps are stressing. As a consequence of 
both of these conditions classroom prac- 
tices differ greatly from school center to 
school center and from room to room 
within each center. By the answers that 
they are giving to the question, teachers 
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can be grouped into three major groups. 
However, seldom does a teacher adhere 
strictly to the point of view of one of the 
groups to the exclusion of those of the 
others. Consequently, there is a border- 
line blending from each group to the 
others. However, classroom procedures can 
be classified roughly into the three follow- 
ing types as Brownell! has said. 

1. One group of teachers spend the 
major part of their time for arith- 
metic upon the “facts” and “proc- 
esses’ of computational arithmetic. 

2. Others give little instruction in num- 
ber directly. What training there is 
in number comes as an incident to 
other situations that are engaging 
the children’s interests at the mo- 
ment. 

3. Still other teachers make a conscious 
effort to build up a meaningful and a 
usable science of number that will 
meet the needs of otherwise well in- 
formed citizens of modern society. 


As a consequence of the confusion of 
purposes relating to the teaching of arith- 
metic it seems to the writer there is need 
for a further examination of the philoso- 
phy upon which each of the three different 
types of classroom procedures is based. 
The insufficiency of the first and of the 
second type will be shown. It will be 
shown that those who hold the third point 
of view can use the good features of the 
other two. At the same time they can 
help the pupils acquire an understandable 
and a usable science of number that will 
meet adequately the ordinary number 
needs of life. 


CENTERING UPON COMPUTATIONAL 
SKILLS 


There are a great many classrooms in 
which at least 90% of the time for arith- 
metic is spent upon the mechanical phases 
of computational arithmetic to the exclu- 
sion of the other and relatively far more 

1 Brownell, W. A. Tenth Yearbook of the 
National Council of Teachers of Mathematics. 
The Teaching of Arithmetic. Bureau of Publica- 


tions, Teachers College, Columbia University, 
New York. Page 1 ff. 
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important values of arithmetic.? Indeed, 
there are more teachers of this type than 
of any other. They have chosen the com- 
putational aim and the drill theory of 
teaching number. They consider arith- 
metic to consist of a set of “tools” that 
may be used to answer the needs of or- 
dinary everyday living. Hence, they think 
the amount should be reduced to include 
only what has been found to be used in 
present practical application. 

The teachers of the drill theory group 
use lists of the facts and processes of arith- 
metic that have been found to be used by 
adults in the non-vocational aspects of 
their lives. Then they attempt to teach 
these facts and processes to the children 
as though the facts and processes were 
ends in themselves. The assumption is 
made that without explicit instruction the 
children will be able then and later to use 
these skills when they are needed. Hence, 
teachers of this group center their atten- 
tion upon teaching the skills. They rely 
largely upon pure drill,’ meaningless and 
irksome to the children, though it be. 
Such a program forms a thin and tasteless 
diet. 

The teacher resorts to the use of stand- 
ardized tests, remedial exercises and 
workbooks to seek to perfect her pupils in 
addition, subtraction and so on. As an 
aid to motivation she enlists games, scor- 
ing devices, ete. with the hope that the 
children’s immediate interests will secure 
lasting favorable attitudes towards the 
learning of the skills. 

But yet the low level of accuracy that 
the testing programs show has prevailed 
and still prevails has long been a source 
of dissatisfaction to competent teachers 
and administrators. Unfortunately, teach- 
ers have sought to improve this condition 
by devoting an increased amount of time 
and effort to drill practices as a method of 


2 See Brueckner, Leo J. Tenth Yearbook of 
the National Council of Teachers of Mathe- 
matics. The Teaching of Arithmetic, Bureau of 
Publications, Teachers College, Columbia Uni- 
versity, New York. Page 37 f. 

3 See Brueckner, Leo J. op. cit., p. 149. 
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improving accuracy. But still there has 
been no improvement. Drill without 
meaning will not beget habits of accuracy. 
Understanding and insight must accom- 
pany learning for it to be permanent. 

Drill tasks are imposed upon the chil- 
dren. They do not arise from experiencing 
number through its uses. Opportunities 
are not afforded the pupils of finding for 
themselves the truth of the facts they are 
required to learn. Nor when taught by the 
drill method do the children understand 
what these facts mean. Furthermore, they 
do not know when or how to use what they 
are learning. They fail to connect each 
skill as it is learned with previous learning. 
Accordingly, the pupils’ knowledge of 
arithmetic does not grow into a unified 
science as it should. This science should 
unfold slowly into a whole that is closely 
connected one part with another. The 
science of arithmetic uses a few underlying 
principles that give the subject its unity. 
Without an understanding of these prin- 
ciples the pupils who are attempting to 
learn the skills of computational arith- 
metic by the drill method are undertaking 
an impossible task. 

There are far too many of these facts* 
for them to be learned one at a time in iso- 
lation. There are 390 primary facts of the 
four fundamental operations. The number 
of higher decade facts that must be 
learned for skill in computation is 1040. 
There are 360 inexact division situations 
encountered in division by a single digit 
divisor and more than forty thousand 
different division situations by a two- 
digit divisor. The number of different 
skills would be greatly increased if the 
number of different situations that arise 
in work of fractions, decimals, percentage, 
ete. were added to the number above. 
There are not minutes enough in eight 
school years to teach children to meet 
these situations unless the principles that 
underly the elements of number and the 

*See Morton, R. L. Teaching Arithmetic in 


the Elementary Schools, Vol. 11. The Intermedi- 
ate Grades. Silver Burdette & Co. 1938, p. 6 f. 
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close association that exists among these 
elements are employed. 

Moreover, drill in responding to the 
results of number facts is ineffective at 
any time unless it is interspersed with suf- 
ficient teaching and reteaching so that 
the ratio of the number right to the num- 
ber of responses will increase as the drill 
goes on. This is so, since the effect of an 
incorrect response is just as lasting as that 
of a correct one. Accordingly before the 
children are afforded a chance to respond, 
the teacher should know that there has 
been sufficient teaching and sufficient ex- 
perimenting by the children so that it 
will be highly probable they will respond 
correctly. As a consequence there will be 
fewer incorrect responses that will need 
to be corrected and counteracted.® 


OBJECTIONS TO THE DriLL THEORY 


The reasons, then, why drill upon com- 
putational arithmetic is inadequate as a 
method of teaching arithmetic are these: 


1. The task is too great to be done that 
way. The cumulative maintenance 
program will consume more and 
more time as the children progress. 
Mastery of the facts and processes 
will not be gained by sheer drill. 
Memory without understanding is 
too independable. Even though an 
increasing amount of effort has been 
spent during the last decade upon 
teaching computational arithmetic 
by the drill method, there has been 
no improvement in the accuracy of 
the pupils. 

2. The tasks are imposed upon the 
pupils. They have not arisen from 
the children’s experiencing number. 
It isa much better plan to make sure 
that the children first see sense in 
what they learn. Then exercise for 
the purpose of increasing the number 
of right responses and the per- 
manency of learning will have point. 
Then the pupils will view such prac- 
tices as opportunities to improve 


5 See Bond, E. A. The Professional T'reat- 
ment of the Subject Matter of Arithmetic, Teach- 
ers College Contributions to Education, Bureau 
of Publications, Teachers College, Columbia 
University, New York, p. 65. 
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rather than as tasks to be done. Such 
favorable attitudes enhance learning 
as Dr. Thorndike has shown. 


. The close association among the 


skills of arithmetic are largely ob- 
secured by the drill theory and drill 
practices. The skills of arithmetic 
must be learned, if at all, in a sequen- 
tial, orderly way and by steps easy 
enough for the pupils to see the con- 
nection of each new skill with the 
ones that previously have been 
learned. In no other way can the pu- 
_ arrive at a unified science of num- 
er. 


. Drill practices as a method of teach- 


ing arithmetic does not provide 
sufficient opportunities for the appli- 
cation of each new skill to situations 
that need this skill for their proper 
interpretation. The children should 
be initiated into the ways that those 
that know how to apply number to 
situations that contain quantitative 
aspects do so. 

In other words, arithmetic should 
be learned as a_ unified science 
through the means of its present 
uses. The science remains the same 
from generation to generation. The 
uses vary from time to time. But at 
any time the uses of that time fur- 
nish the concrete material by means 
of which the science is learned in a 
meaningful way. The chief objective 
should be centered in building a sci- 
ence of number so that it will be 
ready for use in any situation that 
has number aspects. 


. The program of the drill theory 


group is far too narrow. Of course 
the skills should be learned. They 
should be learned far better than is 
now usual. Our pupils should be 
letter perfect in their ability to do 
the computing needed in their pres- 
ent and in their probable future lives. 

But the computational skills are not 

all there is to arithmetic. There are 

other and far more important values 
that our pupils should get from the 
study. These other values are: 

(a) The ability to see the number ele- 
ments in complex situations that 
contain these elements along 
with others. 

(b) The ability to solve quantitative 
problems of real life. 

(c) The ability to interpret cor- 


rectly numbers seen, heard or 
thought. 

(d) The ability to give number its 
proper weight when decisions are 
made. 

(e) The ability to express in mathe- 
matical language the number re- 
lations of situations. 


To the extent that a method of teaching 
arithmetic fails to connect each skill with 
previous learning or fails to connect each 
skill with the ways that it should be profit- 
ably used, the pupils deal with abstract 
symbols devoid of meaning and signifi- 
cance. 

It is precisely at this point that the 
drill theory breaks down most markedly. 
The pupils like arithmetic when they 
know how to learn it and are confident of 
its value for them. Neither of these con- 
ditions obtain when the pupils are en- 
grossed in a maze of facts so large that the 
maintenance of the facts is impossible and 
when the teaching is upon the low level of 
specific skills. The movement should be 
back and forth between the specific skills 
and the general principles that unify these 
skills.® 

What has been said heretofore does 
not imply that there is no place for drill 
in the proper teaching of arithmetic. 
Practice should come after the child is 
conscious of the meaning and uses of what 
he is practicing and not before. When this 
condition prevails, the improvement of 
his skills will become a major project of 
each child. Hence learning will be easier 
and more economical since his improved 
attitude will insure greater effort on his 
part. Ideally, exercise should arise from 
the child and should be directed towards 
some goal that he recognizes as worthy 
of attaining. At any rate it should be 
directed towards one he is desirous of 
attaining.’ 

6 See Thiel, C. L. The Contribution of General- 
izations to the Learning of the Addition Facts. 
Teachers College Contributions to Education, 
Bureau of Publications, Teachers College, Co- 
lumbia University, 1938, p. 47. 


7See Thorndike, E. L. Human Learning, 
Chapter IT. 
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Furthermore, the pupil should be kept 
conscious of his progress toward his goal. 
Under such circumstances practice is set 
upon a higher intellectual level than is the 
case when formal drill is exacted of the 
child upon that which he neither under- 
stands nor appreciates the value for him. 
The consciousness of the value of what he 
is learning will best arise from and be 
stimulated by the outcomes of well or- 
ganized activities into which he is directed 
and which provide number experiences in 
an order that makes learning easy. Under 
such circumstances practice upon. the 
skills encountered will be fruitful. 

ACTIVITIES PROGRAM INADEQUATE 

As a revolt against formal drill, many 
school centers of late have been resorting 
to incidental learning as a means of en- 
listing the interests of children in number. 
Indeed, in the lower grades this procedure 
isnow on the increase. Such a program has 
its good features. It has centered attention 
upon the social value of arithmetic. A 
recognition of the social value of arith- 
metic must be given a place in any accept- 
able philosophy of arithmetic and_ its 
teaching. Reality and not pure fancy 
should form the classroom materials of the 
arithmetie curriculum. But whatever 
other good things incidental number work 
is accomplishing, it fails to develop a 
science of number. It does not take into 
account the close relationship that exists 
among the facts, skills and processes that 
make up the science. Each new skill must 
be seen to fit in with and grow out of the 
ones that previously have been learned. 
An order of ease for learning should pre- 
vail. Unless a sequential order is followed 
learning will be both haphazard and piece- 
meal. It will not be an orderly growth 
toward number knowledge. 

The activities of the children should be 
used. Every advantage should be taken 
of the many opportunities that occur daily 
in the school room to give point to the 
number the children are learning. But the 
experiences of the pupils are not confined 
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to the school room. Nor are those that do 
occur in the school room more than a 
meager sampling of the quantitative prob- 
lems of society. Incidental number learn- 
ing deals with those that do occur in the 
school room. Consequently, the amount of 
number experiences and mathematical 
level of dealing ‘with them are both far 
below what is needed to build up a sys- 
tematic plan of adequately interpreting 
number relations.’ Hence the activities 
that occur naturally need to be supple- 
mented continuously by other activities 
into which the children are directed. Such 
activities should be so arranged that the 
pupils will have an orderly growth leading 
to a knowledge of number and to the 
ways that number is used. 

Skills should be shown to grow out of 
real situations. They should be shown to 
be applicable to other real situations as 
they are being learned. For instance it is 
one thing to be able to do the following 


10 X8.6 2.05 
computational example —- 


100 


and 


arrive at the result, 1.76. It is a far differ- 
ent thing to know that, when the price 
of milk at the condensery is $2.05 per 
hundred pounds every time a workman 
pours a ten gallon can of milk down the 
chute that leads to the vat, some dairy- 
man has $1.76 added to his credit. Like- 
wise, it is one thing to be able to find that 
27 X 650 

——— X 7.25 X .90 — 182.50 = 962.54 to 

100 

the nearest hundredth. It is a far different 
thing to know that, when a carload of 
beef cattle that average 650 Ib. per head 
is unloaded in the stock yard of a distant 
city where the price paid is $7.25 per 
hundred Ib., the commission for selling is 
10% of the sales and the other expenses 


5 See Hanna, Paul R. “Opportunities for the 
Use of Arithmetic in an Activities Program.”’ 
Tenth Yearbook of the National Council of 
Teachers of Arithmetic. The Teaching of Arith- 
metic. Bureau of Publications, Teachers College, 
Columbia University, New York, p. 85 ff. 
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involved are $182.50, the shipper of the 


cattle has a credit of $962.54. The former 
is like grinding the scythe while the latter 
is cutting the grass. Skill in the former is 
needed but the latter requires far more 
attention than it now receives. In other 
words the ability to make the appropri- 
ate response to the number elements of 
life’s situations is the result of number 
insight which has been developed by ex- 
periencing number in a large variety of 
ways. 

It is at this point that the ‘Incidental 
Learning Theory” fails most seriously. 
The number elements in a major activity 
do not receive major attention. If time is 
taken out to clarify the number elements 
and put them in their proper relation to 
previous number knowledge the time so 
spent is begrudged by the pupils. They are 
anxious to get back to the major activity 
in which they were engaged before the 
interruption. It is for this reason that 
reference has been made to such learning 
as piece-meal rather than sound learning. 
The movement should be back and forth 
from real concrete situations to abstract 
principles and then from these principles 
to other concrete situations that use them. 
Then the learner increasingly will be 
better equipped to study upon the proper 
mathematical level’ the number elements 
of situations that have number elements. 
Moreover, the center of interest to the 
teacher should be upon making the mathe- 
matical principles clear to the children. 
These principles are invarient, as has been 
said, while their applications are in a con- 
tinuous state of change. 


OBJECTIONS TO THE INCIDENTAL 
LEARNING THEORY 


The objections to the ‘Incidental 
Learning Theory” for the teaching of 
arithmetic are these: 

First, the amount of number taught in 
the lower grades varies all the way from 


® See Morton, R. L. ‘The National Council 
Committee of Arithmetic,’”’” MatTHEMaATics 
TEACHER, October, 1938, p. 268. 
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practically none to a rich program of num- 
ber experiences. Many teachers feel that 
when number is not allotted a definite 
time in the daily program it is not worthy 
of teaching and, hence it is neglected.'® As 
a consequence of this condition, there is a 
tendency to crowd the mechanics of 
arithmetic into the fourth and the fifth 
grades. Accordingly, there is a further 
piling up of the processes and techniques 
in the sixth grade. Hence there, too, 
learning is superficial and temporary. 

Second, the ‘Incidental Learning 
Theory” fails completely to build up a 
usable science of number. Arithmetic 
learning must be orderly and systematic. 
It cannot be built up from unrelated parts. 
The skills are increasingly more complex 
as learning goes on. Each one presupposes 
a readiness for it which is dependent 
upon what precedes. Any other order than 
a sequential one is uneconomical. 

Third, when the number part of a situa- 
tion is being considered the children will 
use the number they know to clarify the 
situation. Such number knowledge will 
not likely be upon the proper high mathe- 
matical level. Hence, the pupils use too 
immature and inadequate methods of 
interpreting the number involved in the 
situation. Indeed, too often they fail to 
see the number elements that the situation 
contains, 

Fourth, the natural activities provide 
an insufficient amount of number experi- 
ences for learning arithmetic. Moreover, 
the situations that do occur are seldom 
such that a study of their quantitative 
elements fits in well with the knowledge 
the pupils have at that time. Unless the 
pupils are ready to give attention to the 
number elements of a situation, their 
attempts to do so will result in little last- 
ing good. Too often such attempts are 
sources of discouragement that interfere 
with further study of number. 

The Incidental Learning Theory has 


10 See Johnson, J. H. “Course of Study in 
Arithmetic, Chicago Public Schools,’ 


Matuematics TEACHER, November, 1938. 
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emphasized two notions that are highly 
beneficial to the teaching of arithmetic. 
These are: 

First, the immediate interests of the 
pupils should be secured. But it can be 
scientifically held that the interests of 
children can be directed to the study of 
number if it is taught by steps suited to 
the abilities of the children. 

Second, attention to the social uses of 
arithmetic is an important part of the 
work of the teacher of arithmetic. 

Both of these objectives should be kept 
and enlarged. Pupils have a right to know 
why they are asked to do the number exer- 
cises that are given them. There is no 
better way to show them the advantages 
of the study of number than through the 
social uses of the number they are learn- 
ing. 


THE SCIENCE OF ARITHMETIC 
AND Its 

The third group of teachers listed at the 
outset consist of those who believe that 
the most help they can give their pupils 
in their study of arithmetic is to assist 
them to gain an understanding of the 
science of number and to gain insight into 
when and how to use it. 

A teacher of this group recognizes the 
fact that the number system has been 
developed. She knows that arithmetic is 
a science, which when learned is ready 
for use in any situation that includes 
quantity or measure. She further recog- 
nizes the fact that this system of thinking 
about quantitative relations is adequate 
for the purpose. She knows that her pupils 
have only to learn it and gain skill in 
applying it to become equipped to meet 
their number needs now and henceforth. 
Accordingly, she will teach number by the 
best methods that psychology and educa- 
tional philosophy can give. Her chief 
motive will consist of providing learning 
exercises through which the pupils will 
finally arrive at a knowledge of number 
and of the ways it is used by those that 
know how to use it 
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A teacher of the group under discussion 
will see to it that an order of ease in learn- 
ing is maintained. Each process will be 
initiated by some problem or problems 
that show that the process is important. 
She will help the children learn the process 
step by step and later view it as a unified 
whole. She will help the pupils apply the 
process to other situations in which it is 
useful. 

Each new learning will proceed from 
previous learning and give point to pre- 
vious learning. Understanding will pre- 
cede practice for improvement. The pupils 
knowledge at every point in its develop- 
ment will be shown to be closely interre- 
lated. Hence at all times, it will be well 
rounded as far as it has developed. This 
means that a spiral rather than a topic by 
topic development will be persued. It 
means also that the pupils will be working 
on increasingly higher mathematical levels. 
The pupils’ knowledge will be derived 
from society’s needs of number, will be 
organized into a systematic method of 
dealing with the quantitative aspects of 
situations and then will be applied to 


‘other situations of which their number 


elements add to the meaning of the situa- 
tions. All the time the exercises used to 
give meaning to number and point to its 
learning will be kept on the mathematical 
level of the pupil. 

A teacher who desires to teach a mean- 
ingful kind of arithmetic will provide far 
more opportunities for the pupils to ex- 
periment with number than is done at 
present in most schools. For example, they 
will find for themselves that =: : and : :, 
7+6, can be regrouped intof: 1 ten 
and 3, or 13. They will find that 13 can 
be regrouped into 7+6, 6+7, 8+5, 5+8, 
9+4, 4+9, etc. The truth, that the sum 
of two or more numbers has the same 
number of units in it as all the numbers 
that were added together have, will be 
shown to hold in every case of addition. 

Pupils will be helped to verify each 
operation by some good check. They 
should get the habit of honestly checking 


| 

l- 
it 
Le 
\s 

a 
of 
th 

er 
eS 
0, 
ng 

a 
He 

ic. 

tS. 
eX 
SOS 
‘nt 

an 

la- 
vill 
the 
vill 
he- 
Loo 

|_| 


202 


each example since in no other way can 
they be sure of a result. Likewise they 
should test the answer they get to a prob- 
lem to be sure it is a reasonable one. 

The grade positions of topics of arith- 
metic have been changing rapidly of late. 
Among the topics that are introduced 
earlier than formerly are the uses of 
simple fractions and decimals. Such com- 
mon fractions as 3, }, } and } are now 
taught in the third grade in connection 
with the division facts. Likewise, the 
decimal fraction is begun in the third 
grade in addition and subtraction of our 
money and in the use of tenths of a mile, 
tenths of a pound, etc. in both addition 
and subtraction. 

On the other hand, many topics are in- 
troduced later than formerly. Multiplica- 
tion and division of whole numbers are 
begun about the middle of the third 
grade and extended through the fourth 
and fifth grades. Likewise, the addition 
and subtraction of common fractions are 
now placed late in the fifth grade and 
summarized in grade six. Multiplication 
and division of fractions are left until late 
in grade six. Accordingly there is time re- 
leased in grades four and five which can 
be profitably used to show the uses of 
number in real problems. 

It is safe to say, however, that the ques- 
tion of the grade position of the topics of 
arithmetic is not one of major impor- 
tance. The important consideration is the 
way a topic is taught when it is taught. 
Readiness for a topic depends more upon 
the nature of the preceding work and 
upon the immediate interests of the pupils 
than it does upon either the “educational 
age” or the “chronological age’ of the 
learner. When all is said, the readiness of 
a child for a topic of arithmetic depends 
upon the organization of the materials 
into steps easy enough for him to under- 
stand the work when it is presented. 

Accordingly, the delaying of certain 
topics to grades later than usual will not 
alone solve our problems. The position of 


THE MATHEMATICS TEACHER 


a topic should be such that the pupils can 
most easily be directed into sufficient ac- 
tivities that use the topic so that they can 
learn the topic in a meaningful way. For 
example, long division was formerly the 
major topic of the fourth grade. It can be 
taught in the fourth grade. The question 
of whether or not it should be taught 
there is not one of its inherent difficulty. 
The real reason for delaying its treatment 
is that it is difficult to find a sufficient 
number and variety of experiences that 
use long division and at the same time 
have interest for fourth grade children." 
Generally, the reason for the grade posi- 
tion of each topic of arithmetic is best 
determined by the ease with which the 
topic can be enriched through a study of 
the physical background of the situations 
that are clarified by means of the topic. 

Of course, each process presupposes 
others as a preparation for it. But several 
sequential orders are possible. For ex- 
ample, the question of the priority of 
teaching common fractions or decimal 
fractions has its best answer in the quan- 
tity of the present uses of each type of 
fraction. Either one can be taught before 
the other and at the same time have the 
necessary preparation independent of a 
knowledge of the other. In other words, the 
question of which form of fraction should 
have the earlier initial treatment should 
not be decided on the basis of ease of 
learning. It should be decided upon the 
basis of the uses that have meaning to the 
children. 

It is for the reason discussed above that 
the Arithmetic Committee of “The Na- 
tional Council of Teachers of Mathe- 
tics” say that while the science of arith- 
metic should be built up in a systematic 
orderly way, the applications used to give 
point to its ideas, skills and procedures 
may properly vary from time to time.” 

1 See Thorndike, E. L. Psychology of Arith- 
metic. The Macmillan Co., p. 128. 

12 See Morton, R. L. “The National Council 


Committee on Arithmetic,’”’ Toe 
TEACHER, October, 1938. 
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UsrEs oF PROBLEMS 


Of late there has been far too little ad- 
vantage taken of good simple real life 
problems.'* Problems not only contribute 
to an understanding of the uses of number 
but also they give added meaning to the 
procedures used in their solution. To solve 
problems well, the pupils need to know 
the meaning of each process and in addi- 
tion to this they must know under what 
conditions it is used. It is not enough for 
them to know groups of “key” words that 
usually typify the processes. They must 
know the social background depicted by 
the problem. Then they can more surely 
determine what is to be done to solve the 
problem. 

For both reasons discussed in the last 
paragraph, problem solving should go 
hand in hand with the teaching of each 
process. A process should be introduced by 
means of problems about situations within 
the pupils’ experiences. Such problems 
show reasons for learning the process and 
at the same time help to give meaning to 
it. Then as the process is being learned 
varied problems that show the uses of the 
process will contribute to the pupil’s 
ability to use the process appropriately 
later. 

Accordingly, the time for arithmetic 
should be budgeted so that there is time 
for an adequate program of problem solv- 
ing. For after all is said the ability to use 
number appropriately is an important 
value of the study of arithmetic. 

The entering freshmen of the college, 
in which the writer teaches, are given 
each fall a college aptitude test and tests 
in the various subject matter areas. In 
arithmetic, they take two tests, one in 
mixed fundamentals and the other in 
arithmetic reasoning. 

In the fall of 1938, a comparison was 


“In this article the word, “problem’’ is 
used to mean an exercise in the solution of which 
the learner must chose the procedure. The word, 
“example” is used to mean an exercise in which 
the pupils are told what to do. 
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made of the results of these tests with 
those of 1929. The reasons for selecting 
1929 with which to compare the results of 
1938 are these: 


1. The median aptitude rating of the 
two years was at the same level. 

2. The same form of each test was used 
in both years. 


In every way the results of the arithme- 
tic test of 1929 were superior to those of 
1938. 

Those students who make a lower score 
on either of the two tests than a half sigma 
below the mean score of the group are 
required to reach this score upon a subse- 
quent test. This means that about 30 
per cent of the students fail to meet the 
standards at the opening of the year. 
Provision is made for non-credit work de- 
signed to help those who need it. The stu- 
dents have little difficulty in meeting the 
requirements in computational arithme- 
tic. But those who fail to reach a half 
sigma below the mean on the arithmetic 
reasoning test have great difficulty in 
meeting our requirements in solving rea- 
soning problems. 

Some of the entering freshman never 
do meet our requirements. The failure of 
part is due to their low aptitudes. The 
failure of others of these students is due to 
the fact that their training in using num- 
ber has been neglected. Both of these 
groups either transfer to other schools or 
go into work other than teaching. 

We find many students who, when they 
are confronted by problems have diffi- 
culty in chosing the right computational 
procedures to use. They seem not to have 
learned their arithmetic skills in connec- 
tion with situations that require them, but 
rather in isolation. Hence, they are unable 
to apply these skills to very simple situa- 
tions whose interpretations use them. 

In addition to the uses of computational 
arithmetic there is the comparable need 
of the ability to use judgments based upon 
information gained from the proper study 
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of arithmetic. The following problems 
illustrate such needs: 


1. It is 20 minutes before school starts, 
will Fred have time to walk to school 
or should he take the street bus? 

2. Should a manager of a clothing store 
keep on hand sufficient funds to 
finance his peak needs of funds or 
should he invest the surplus above 
his ordinary needs in securities and 
borrow to take care of peak loads? 

3. What are the objections to buying in 
larger quantities even at a much 
lower unit price? 

4. What do these expressions mean: 
“Better times’; “Higher Cost of 
Living”; ‘Downward Trend of Price 
Level’; ete. 


Surely an integral part of a course in 
arithmetic should be that of encouraging 
the pupils to use judgments based upon 
information when such judgments are of 
advantage. The exercise material of this 
nature should be kept at the level of the 
ability of the class. 

There is some transfer from a study of 
number to the art of using number even 
though the latter is not given explicit 
attention. The reverse of this statement is 
also true. However, the correlation be- 
tween a knowledge of number relations 
and skill in using number aptly is not 
very high. Neither will be satisfactorily 
developed from the other alone. So each of 
these phases of instruction need special 
attention. Hence in teaching each topic a 
type of procedure somewhat as follows 
seems apt: 


1. Using a problem situation as a means 
of showing the pupils the need for 
each new element. 

2. Showing the relation of the new 
learning to the related previous 
learning by steps easy enough for the 
pupil to understand what the new 
means. 

3. Providing sufficient practice upon 
the new element for immediate use. 

4. Developing the ability to use the 
new element in other real situations. 

5. Giving enough exercise upon the new 
element to insure satisfactory per- 
formance in using it. 


6. Recognizing the continuous thread 
that makes the new element an in- 
tegral part of the unified science so 
far developed. 


For example, when the pupil senses that 
it is more economical to multiply by a num- 
ber greater than 2 than it is to add that 
number of equal addends, he has the proper 
attitude to learn this skill. Some practice 
should follow. Then a study of the condi- 
tions that require the sum of a number of 
equal addends is apt. This study will 
contribute to making the process meaning- 
ful and will help the child to develop the 
ability to use multiplication when it is 
needed. 

The uses of multiplication can be 
grouped into a few types, such as: 

1. Finding the cost of a given number 

of things at a given unit price. 

2. Finding the whole number in a given 
number of equal groups when the 
number in one of them is known. 

3. Finding areas, volumes, ete. 

4. Changing a number of units of meas- 


ure to smaller units of the same kind 
of measure, etc. 


But such a classification of the uses of 
a process into types based upon their dif- 
ferences should be accompanied and fol- 
lowed by a study of the similarity within 
the types. Such a synthesis will center the 
attention upon the sort of situation that 
requires the process for its interpretation. 
For instance, there is a marked similarity 
among the types of problems in the solu- 
tion of which multiplication is used. This 
similarity should be stressed sufficiently 
for the pupils to understand that multi- 
plication is used when the sum of a num- 
ber of equal addends is required. 


After the steps outlined above have 


been made clear, practice for satisfactory 
performance in finding the product of 
any two numbers will have meaning. 
There is sufficient evidence that the 
treatment of a large topic of arithmetic 
such as the one outlined above for mul- 
tiplication, should not be done at one 
time. A spiral treatment has many strong 
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points in its favor. Some of these follow: 


1. Subsequent reteachings increase the 
variety of illustrative materials. The 
new associations help both the un- 
derstanding of the process and the 
ease of retention. 

2. The reteaching can be upon a higher 
level than the initial one, since these 
have the advantage of a knowledge 
of other topics that have been learned 
meanwhile. 

3. A number of presentations will show 
a variety of uses of the topic. Hence 
the pupils’ knowledge of when to use 
the topie will be increased. 


Accordingly, the topic of multiplication 
may well be begun about the middle of 
grade three with the learning of the com- 
binations through the 5’s or 6’s during 
the rest of the year. In the meantime, the 
division combinations that reverse the 
multiplication combinations that have 
been presented can be learned. As each 
group of multiplication and of division 
combinations have been learned, they 
should be used in many real problems so 
that the combinations will be connected 
with their uses. 

At the beginning of grade four the facts 
studied in grade three will need reteach- 
ing. The illustrative problem material 
should be new. Then the remainder of the 
facts of both multiplication and division 
should be presented. The teaching of these 
facts also should be accompanied by nu- 
merous simple problem applications of the 
facts learned. Later in the year long mul- 
tiplication examples wherein the multi- 
plier is a number of two figures may be 
introduced. Then in grade five the work 
of long multiplication should be retaught 
and extended. All along the social uses of 
the topie will need attention with a view 
of teaching the conditions that require 
multipication. 


OTHER ILLUSTRATIONS OF How 
To Get MEANINGS 


The following illustrations of how to 
teach the processes of arithmetic so that 
they will have more meaning for the pupils 


than is now usual are suggested as types 
of this manner of teaching. 

The assumptions underlying the phi- 
losophy of such teaching are these: First, 
each step in a process should be presented 
from the first in the way and form that 
ultimately will be desired. 

Second the teaching should be straight 
forward so that there will be introduced 
as few as possible of interference factors. 

1. The teaching of the place value of the 

digits of a number should be begun 
early. The need is first met when 10 
and | are thought together as 11 and 
the reverse. The teaching should be 
somewhat as follows: 

Ann’s little brother Bob can count 
only to ten. Bob says he has ten 
pennies and | penny. Ann says he has 
11 pennies. So you see 

11 is 1 ten and 1 unit, likewise 

21 is 2 tens and 1 unit 

34 is 3 tens and 4 units, and so on to 
99 is 9 tens and 9 units. 


Similarly the reverse of these state- 
ments should be taught. Of course only 
enough should be presented for the pupils 
to get the notion that right hand place of 
a number of two figures is unit’s place and 
the second one from the right is ten’s 
place. 

2. When 8 and 5, //////// and /////, 
are regrouped into 13, the pupils 
should recognize the 13 as a ten and 
3 units. After the children under- 
stand that addition is a method of 
regrouping two or more numbers 
into a single number that contains as 
many units as the two or more num- 
bers do together, they should want 
to learn how to use the most eco- 
nomical way of doing such regroup- 
ing. 

Later when the sum of a column in 
column addition is analyzed into its tens 
and units, the children should understand 
why the units of the sum of the column 
should be placed under the column added 
and why the tens of the sum should be 
added in with the units of the next column 
to the left. The explanation should be 
somewhat as follows: 
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Take the example on the right. From 


their previous work the children 38 
already know that 4 and 8 are 24 
12, also that Sand4are12.They 
know too that 12 is 1 ten and 2 

units. Hence, they write the 2 in 8 
the sum under units. But since _+ 
there are other tens, they addthe = 12 


1 ten of the sum of the units to the 2 tens 
at the bottom of tens column, or to the 3 
tens at the top of tens column. Then they 
add the other tens. Next they recognize 
the 6 tens and 2 units as 62 units. Now 
they know there are 62 units together in 


the two numbers they added. 
3. Adding Short Columns. 


(a) Without using decade or higher 


decade combinations. 


For ex- 


ample, in the illustra- 
tion on the right. Start- 5 
ing at the bottom 4 is 4 
3 3 
known to be 7. The 7, 12 
which is unseen 
thought number is held 
in memory and combined with 5. 
When there is but one column 
the sum 12 is written with the 2 
in units column. It has been 
found to be helpful at the first for 
the children to see the 7. 
Thus 
However, early the chil- 
dren should learn to re- 
member the 7, while it 
is being combined with 
The caution is apt at this point 
that the children be not kept 
upon single column addition too 
long before numbers of two fig- 
ures are added. Then they will 
not write both figures of each 
column sum under the column 
added. 
As has been said, the habit of 
checking results should be ac- 
quired early by the pupils, since 
ultimately they must check each 
step in their work if they desire 
to be accurate. Then again the 
checking of an operation adds 
meaning to the process. The 
most economical way to check 
addition is to add each column 


tol oo en 


in reverse order. If this check is 
used, it will be necessary for the 
exercises to be so constructed 
that they can be added in both 
orders without new facts being 
encountered. 


(b) Using decade and higher decade 


combinations. In finding the sum 
of a column such as the 
one on the right, it is 


4 
necessary to use a dec- 8 
ade combination. To 5 
prepare for such combi- 17 


nations, adding by end- 
ings should be made 
clear. Adding up, we have 
4 and adding down we have 12. 
13 
The children should be led to see 
that the sum of each combina- 
tion ends in 7. and remains in the 
same decade as its addend of two 
figures, since the sum of its units 
is less than 10. 
Likewise the sums of 
4 4 4 5 5 
23 33 43 22 oe 
27 37 47 27 37 
and so on are shown to end in 7 
and each lies in the same decade 
as the addend of two figures 
does. 
Generally, when the key combi- 
nation has a sum less than 10, 
the sum of its decade or higher 
decade combination has its tens 
digit the same as that of its two 
digit addend and its ending the 
same as that of the key combina- 
tion. Forexample, 5 has its sum 
24 
in the 20’s and ends in 9. Hence 
it is 29. 


Similarly in adding the 7 
example at the right, 6 
the sum of each higher 8 


decade combination = — 
lies in the next dec- 

ade above that of its ad- 
dend of two figures. They are 
7 and 13. The pupils should be 
14 8 


taught that each sum ends in | 
and lies in the next decade since 
the sum of the key combination 
is more than 10 in each case. 
Likewise, the sum of the follow- 
ing combinations are found: 


ice 
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24 34 44 23 33 and so on. 


Generally, when the key combi- 
nation has a sum of 10, or more, 
the higher decade combination 
has a sum whose ten’s digit is 1 
more than its addend of two 
figures and its ending the same 
as that of the key combination. 
Thus the sum of 7 is thirty- 
28 
something and ends in 5. Hence 
it is 35. 


4. Making the Division Facts Meaning- 


ful. 

Division facts have their easiest 
approach through reversing the mul- 
tiplication ones. Such an approach to 
the division combinations not only 
shows the proper setting of division 
but gives added meaning to both 
multiplication and division. An illus- 
tration of such a treatment follows: 

Assume the children already know 
4 3’s are 12. That is that /// /// /// 
/// are 12 when the 4 3’s are re- 
grouped into a single number. The 
reverse of this combination 3/12 asks 
how many 3’s make 12. The thought 
movement that associates division 
with multiplication is somewhat as 
follows: 


4 4 6 5 2 or the like, 
12 20 18 10 14 

* * + and 

12 20 18 10 14 


3/12 5/20 3/18 2/10 7/14 

The language that is most mean- 
ingful for stating the results of each 
row above is this: 4 3’s are 12; 4 5’s 
are 20; 6 3’s are 18 and so on. 

The ability to name the products 
in the top row is used in finding the 
quotients in the bottom row. 

As the division facts are being 
learned in a manner similar to that 
outlined above, such examples as the 
following may well be used. _ 

2/24 2/46 2/68 3/63 3/39 3/189 
and the like. 

The children should think as they 
write the quotient figures of the third 
example: 3 2’s are 6, 4 2’s are 8 and 
similarly for the others. 


It is a good plan to extend divi- 
sions to those that have quotients 
of three figures before any additional 
difficulties are introduced. Such ex- 
amples as 4/484 3/693 and 4/1284 
are apt for this purpose. 

The next step would be that 
of dividing in examples such as 
2/7 3/10 2/45 3/64 and the like, 
wherein there is a remainder in the 
last division. This step requires that 
the meanings of a remainder should 
be taught. Of course, there is no 
plane of cleavage between the steps 
so far outlined. Those teachers who 
teach the multiplication facts in asso- 
ciated groups, 1.e., all the 2’s, then 
all the 3’s and so on, can well present 
the steps so far outlined as they teach 
the 2’s, and similarly as they teach 
the 3’s and so on. 

Perhaps no more complicated 
work than that so far presented 
should be given until late in grade 
four, after all the division facts have 
been presented. At this later time, 
carrying in division may be intro- 
duced. Evidence seems to favor the 
use of the long division form for 
such work. 

Examples such as the following can 
be used for this purpose: 

4/72 5/125 6/156 ete. 

The form is illustrated at 1s 
the right. Such work later 4/72 
will be helpful in using a + 
trial divisor when the di- —~ 39 
visor is a number of two or 39 
more figures. — 


The following generalizations will help 
the pupils detect wrong quotient figures: 


When a partial product is larger than 
the partial dividend the quotient 
figure is too large. 

When a remainder is not less than 
the divisor, the quotient figure is too 
small. 


Perhaps it will be more economical in 
the long run to teach these generalizations 


at this time rather than to wait until the 
divisions by numbers of two figures is 


reached. If it is decided to teach them at 


this point, the steps should be somewhat 
as follows: 


Let us choose as an illustration 175+5 
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1. Divide: 17+5=3. Write 3 in the 
quotient over 7, the right 
hand figure of the part 


divided. 35° 
2. Multiply 3X5=15. Write 5/175 
15 under 17. 15 
3. Inspect: See that 15 is not “95 
more than 17. Hence the 25 
quotient figure, 3, is not 0 
too large. 


4. Subtract: 17—15=2. 
5. Compare: See that the re- 
mainder 2 is not more than 
the divisor. Hence the quotient fig- 
ure, 3, is not too small. Now you 
know that 3 is the right quotient 
figure. 
6. Bring down the next figure, 5, and 
place it beside the 2. Now go back to 
step 1 and proceed from there again. 


During the presentation of the steps of 
division by a plan such as the one pre- 
sented above and subsequently there 
should be many questions asking the 
reasons for the steps severally. In this 
way the children will ultimately know the 
reason for each step and the meaning of 
the whole process. 


There remains to be taught: 

1. The use of the nearest first figure as 
a trial divisor. 

2. How to correct wrong estimates of 
quotient figures. 


However, these steps are left for the 
reader to discern. 


5. Finally, making the addition of frac- 
tions meaningful. 

The first generalization that the 
pupils should be helped to under- 
stand is this: 

The sum of two or more like frac- 
tions is the sum of the numerators 
divided by the denominator that is 
common. This is done somewhat as 
follows: 

Below you will see some pairs of 
like numbers that have been added: 


2apples 2eighths 2/8 
3apples 3 eighths 3/8 
5 apples 5eighths 5/8 
3chairs 3eighths 3/8 
4chairs 4eighths 4/8 


7 chairs 7eighths 7/8 
Note that the things added are num- 


bers of the same kind and that their sum 
is like the addends. 

Note also that the sum of each of the 
two pairs of fractions is the sum of the 
numerators divided by the denominator 
that is common. 

We cannot perform the process of ad- 
dition upon two or more fractions unless 
they are like fractions. But when they 
are like fractions they are added as other 
numbers are. 

The second generalization 
needed is this: 

Fractions that are unlike must be so 
changed that they are like fractions be- 
fore their sum can be expressed as one 
fraction. 

While any two or more fractions can 
be added, they must be so changed that 
they have the same denominator before 
the sum can be found by addition. Thus: 


that is 


Just as 1 gal. =4 qt. 
qt. =i 
5 qt. 
So 2 fourths=4 eighths or 2/4=4)58 
leighth =leighth  1/8=1/8 


5 eighths 5/8 


There are two cases of adding unlike 
fractions. 
1. When the larger (or largest) de- 
nominator is the common one. 
2. When none of the denominators is 
the common one. 


In case 1 each fraction except the one 
with the larger (or largest) denominator 
should be so changed that it has the same 
denominator as the one with the larger 
or largest denominator. Then the like 
fractions are added. 

To change a fraction so that it has a 
denominator that is a multiple of its 
denominator, it is necessary to multiply 
both of its terms by the quotient of this 
multiple divided by the denominator of 


the fraction that is being changed. Thus, 


when 3 and 2aretobe 3 becomes 4/6 
added, the larger de- stays 5/6 
nominator, 6, is seen 9/6 
to be the multiple of or 1} 


of 


to 


tl 
te 
ol 
N 
fo 
ch 
th 
th 
is 
so. 
ler 
th 
hie 
ur 
ra 
Us 
tic 
ab 
pr 
kn 
an 
ext 
Se 


IMPROVING INSTRUCTION IN ARITHMETIC 209 


the other denominator, 3. Hence both common denominator is not immediately 
terms of % are multiplied by the quotient apparent, it can be found most easily by 
of 6+3, or 2. Hence taking successive multiples of the largest 
denominator until one is reached that 
— = can be evenly divided by all the denomina- 
3 3x2 6 tors. Thus, when, if ever, it is necessary 
Now 4/6 and § are added as you see. to add the fractions on the right, the least 
Some such graphic illustration as the COMmNen denominator isthe $= 9/24 
following will help to make the meaning least multiple of 8 that oan 3= 16/24 
tains 3 and 6 evenly. It is 3=20/24 
seen that 1X8 contains 45/24 
neither 3 nor 6. Likewise, or 1} 
2x8 or 16, contains neither of them. 
But 3X8, or 24 contains each of them 
evenly. Hence 24 is the least common de- 
nominator. They are all changed to 24th 


We and added as you see. 
The writer could use numerous other 
KS \ "topics to illustrate the meaningful teach- 


ing of arithmetic, but time will not permit. 

1 only want to say: Give the pupils a 

In case 2, all fractions need to be chance to learn arithmetic. Let the exer- 
changed. When they are changed so that — cises come from the uses of society and be 
they have the least common denominator organized in such a sequential way that 
the numbers are smaller and the addition the pupils will build up for their use a 
is more simple than when another com- meaningful science of number. Then teach 
mon denominator is used. When the least = them when and how to use this science. 


of 3=4 bclear. or is seen 


to be the same as, 


Squaring a Circle 


THE SQUARING of a circle, in the way in which the problem is to be understood, is ab- 
solutely impossible. It has never been done and it never will be done. What is the prob- 
lem? It is to construct a square equal in area to a given circle by means of an exact 
theoretical plan, using only two instruments, the ruler and the compass. By a ruler is 
meant a straight edge, that is, an instrument for drawing a straight line, not for meas- 
uring inches or lengths. By a compass we can draw a circle with any center and any 
radius. These instruments are to be used a finite number of times (so that we can not 
use limits or converging processes with an infinite number of steps), and the construc- 
tion, by purely logical reasoning, depending on Euclid’s axioms and theorems, is to be 
absolutely exact. Of course if we give up any of the requirements stated above the 
problem becomes possible. Very approximate solutions with ruler and compass are 
known in great variety; and exact solutions with higher instruments, like rolling wheels 
and integraphs, are easily obtained. The impossibility arises because we demand an 
exact solution by means of ruler and compass, employed a finite number of times.— 
Epwarkp Kasner, Professor of Mathematics, Columbia University. From “Science 
Service Radio Talks,” The Scientific Monthly, July, 1933, Vol. XX XVII, pages 67-71. 
Originally presented over the Columbia Broadcasting System. 
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Use of Figures in Solving Problems in Algebra 
and Geometry 


By Orra NEAL 
Buckner, Illinois 


THERE are many educators who share 
the opinion that mathematics as arranged 
in the present school program is too dif- 
ficult for those of the grades in which the 
various phases of the subject are required. 
This opinion seems to prevail most as af- 
fecting algebra and geometry and, as a 
remedy, it has been suggested that they 
be moved up in the program to a higher 
grade in which the student will have had 
more experience and training in prepara- 
tion for them. 

It is not the purpose of the writer to 
discuss this moving up idea further than 
to express a long-standing personal opin- 
ion that, if there is any one thing in the 
entire world of mathematics which is 
needed more than any other one thing, it 
is the better teaching of the subject and 
not the postponing nor the avoidance of 
any phase of it. 

It has occurred to me that a revival of 
interest in the teaching of algebra and 
geometry, using a method calculated to 
be more instructive and of more interest 
to both teachers and students as well as 
to give each a new conception of the rela- 
tion between the two, would do much to 
eradicate the idea of avoidance as sug- 
gested by many. 

In geometry class, problems may be 
given which involve the application of 
some recently demonstrated theorem in 
their solutions. This results in giving the 
student an entirely new idea of problem 
solutions and acquaints him with proc- 
esses he had not often, if ever, met in his 
previous school work. By this method he 
is able to recognize new relations in the 
various problems and, through the ap- 
plication of the proper principles, to carry 
his solutions on to a successful conclusion. 

From my list of approximately five 
hundred problems, especially arranged for 


these classes, I select from day to day 
those which I deem appropriate, based on 
the experience and ability of the student. 
To give an idea as to the method of pres- 
entation and disposition of these prob- 
lems, I am offering four together with 
solutions. The first two are typical of 
those used in algebra class, the other two 
being types of those in my class in geome- 
try. From one to three of these problems 
are furnished to each of these classes 
daily. 

Problem No. 1. The sum of the length 
and width of a rectangle is 28 ft. and its 
area is 192 sq. ft.; find its length. 


28 £7. 
LENGTH 
A B 
AREA /92. AREA 192. 
FFT. 
D 
AREA /92. AREA 1/92. 
Fig. 1 
Solution. 
Algebraic statement: =2 


xy =192. Students were first required to 
solve the problem by algebra after which 
constructive geometry was employed as 
follows: 

Place four such rectangles end to side 
and side to end as shown in the diagram. 
It is seen that these cover an area of 
4X192 sq. ft., which equals 768 sq. ft. 
But, including the square marked S, 
there is a total area of 28 X28 sq. ft. =754 
sq. ft. Therefore, S contains an area of 
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16 sq. ft., since 784—768=16. The side 
of S, therefore, is \/16, which is 4 ft., 
the difference of the length and width. 
Since we now know both the sum and dif- 
ference of the length and width 
of the rectangle, the rest is 


16 ft. and 4 ft., respectively, are turned in the 
dame direction by a belt; if their centers are 
12 ft. apart, how long is the belt allowing 1 
foot for slack needed in operation? 


simple, the length being 3 of R 
(sum +difference) which is 4 of 


32 ft., or 16 ft. 

Problem No. 2. Two ladders, 
lengths 8 ft. and 9 ft., respec- 
tively, are leaning against a wall, 
their bases equidistant therefrom. 
The longer reaches 2 ft. farther 
up the wall than the shorter; how 
far up does the shorter ladder 
reach? 

Solution. 

Algebraic statement: 
= 64. 

Following the solv- 
ing of above, we refer 
to the illustration for 
geometric considera- 
tion. 

Since the square on 
BC is common to the 
two right triangles, 
ABC and DBC, the dif- 
ference of the squares 
on AC and DC is 
9° — 8° = 81 — 64 = 17. 
This difference, 17, 
is composed of the 
square, marked S, plus 
the two equal rectan- 
gles marked RR. 

Since the area of S 
is 4 sq. ft., the area of 
the two equal rectan- 
gles is 13 sq. ft., the 
area of each being } of 
13, or 63 sq. ft. 

Now, that R is 2 ft. 
wide, its length, BD, is 
6}+2=31 ft., the dis- 
tance required. 

Problem No. 3. Two 
factory wheels, diameters 


A 
| 
‘ | R |x 
0 
= Fig. 2 
ts 
™ 
On 
> 
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Solution. | 

Theorem involved: A tangent is per- 
pendicular to the radius drawn to the 
point of contact. 

AC and BD are tangent to both circles 
(wheels); therefore, angles A, B, C, D 
are right angles. 

ES and FS are, respectively, parallel 
to AC and BC; therefore, angles FE and F 
are also right angles. 
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Now, ES is the altitude of an equilateral 
triangle with side, LS, which equals 12 ft. 
ES and FS, also AC and BC each, is 
6X3 ft. Thus, the length of the belt is 
(2 of 167 ft.) +(4 of 4m ft.) + (2K6V3 ft.) 
+1 ft. =59.48 ft. 

Problem No. 4. Determine the perpen- 
dicular height of a pile of logs consisting of 
two, lying side by side, 6 ft. in diameter, 
and one on top, 4 ft. in diameter. 


Fig. 4 


Since EL and FL, each, is 3 of LS, the 
angles marked 2, z, each is an angle of 
60 degrees, a total of 120 degrees. Thus 
3 of the circumference of the larger wheel 
is not covered by the belt, which leaves 
2 of the circumference covered. 

By considering the small wheel, we find 
that only 120 degrees, or 4 of the cir- 
cumference is covered by the belt. 


Solution. 

Theorem involved. If two circles are 
tangent to each other, their line of centers 
passes through the point of contact. 

The lines of centers are AC and EC. 
It is obvious that AC=5 ft. and OC =3 
ft. By the law of the right triangle, AO =4 
ft.; AB=2 ft. and OD=3 ft., hence 
the height is 4 ft.+2 ft.+3 ft.,or 9 ft. 


Visual Aids in 


Will anyone who knows of an interest- 
ing and valuable visual aid in the teaching 
of mathematics, whether picture, slide, or 
film, please communicate that fact to Pro- 
fessor E. H. C. Hildebrandt, of the State 
Teachers College, Montclair, New Jersey, 
who is chairman of the Committee on 


Mathematics 


Visual Aids in Mathematics working 
under the auspices of the National Council 
of Teachers of Mathematics. Later this 
year, an article on visual aids will appear 
in THE MATHEMATICS TEACHER so thiat 
any contributions will help to make this 
article all the more valuable. 
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Status and Trends of Ability Grouping in the 
State Universities 


By Raves O’QuINN 
Louisiana State University, University, Louisiana 


On Aprit 30, 1938, a letter with a 
brief questionnaire inclosed was sent to 
heads of mathematics departments in 
the forty-eight state universities and col- 
leges. 

The purpose of this inquiry was to learn 
as much as possible of what has been done 
regarding homogeneous grouping in math- 
ematics in institutions comparable in 
status and objectives with the one in 
which the experimental work of this 
study was done. But, most especially, it 
was desired to know what significant re- 
sults had been obtained, the opinions of 
mathematicians regarding the problem, 
and what practices and trends were in- 
dicated for the future. 

Replies were received from forty-three 
of the different institutions; twenty- 
seven departments reported that they had 
had some form of homogeneous grouping, 
while sixteen had not. Ten replies indi- 
cated that grouping had been done 
in caleulus along with some or all of 
the freshman mathematics, eight named 
freshman mathematics, while there were 
two cases each of grouping in algebra, in 
plane analytic geometry, and in a combi- 
nation of algebra and trigonometry. In 
addition, there were two who reported 
grouping in calculus and one who did not 
specify in what subjects grouping was 
practiced. 

In five of the cases homogeneous group- 
ing was reported as having been in effect 
over six years, in six cases it was in effect 
from two to six years, in three cases for 
two years, and in one case for one year 
only. Unfortunately, dates were seldom 
given in the answers, and of those just 
mentioned it is impossible to say just how 
many abandoned grouping after the time 
specified. 


The bases for grouping were very 
varied. In seven instances the only basis 
used was grades in college mathematics 
courses, Which was almost invariably the 
‘ase in the grouping of calculus students. 
Class records in mathematics in connec- 
tion with scores on special tests, as well 
as “ability”? were each mentioned three 
times. Those specified twice were high- 
school records in the case of freshmen, 
and a combination of high-school records 
and freshman week tests. In addition, the 
following means of classification were each 
mentioned once: common interest and 
ability, students’ statement, achievement 
tests and previous grades, special place- 
ment tests, examinations, A and B stu- 
dents segregated, examinations together 
with mathematics grades in college, psy- 
chological and placement tests, achieve- 
ment tests. | 

Of those replying to the question, 
twenty-two said they were in favor of 
homogeneous grouping in some form, four 
expressed themselves as opposed, while 
seven either listed themselves as “‘neutral”’ 
or indicated that opinion by their replies. 
Of those who favored grouping, fourteen 
had in mind the interests of students of 
varying types of ability, seven those pri- 
marily of superior students, and one the 
group of lower ability. 

Among those giving specific reasons for 
favoring grouping: four mentioned espe- 
cially that it permitted proper adjustment 
of subject matter to different ability 
levels; three said that it permitted each 
student to proceed at the proper pace; two 
had in mind primarily the idea of enrich- 
ment of the curriculum for the abler 
student; and one said that courses could 
be constructed with adaptation in content. 

Reasons for opposition were seldom 
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stated, but the following objections were 
stated in single instances: Students in 
better sections work harder for the same 
grades; it is not democratic; an intellec- 
tual ‘‘slum area,’’ so to speak, is created; 
the poorer student needs inspiration from 
the better ones. 

From the wording of the replies, it was 
not apparent that any departments are at 
present abandoning grouping as a policy. 
Of those who had done so in the past: 
three gave as a reason that not enough 
classes were scheduled for the same hour; 
two doubted the gains; while “schedule 
difficulties,” a decrease in the number 
electing calculus, the opposition of the de- 
partment, and a combination of opposi- 
tion with schedule complications were each 
mentioned once. On the other hand, 
eleven replies indicated every intention 
of continuation of ability grouping with 
some extensions noted. Their reasons may 
be summed up by the statement that 
seven departments found that it “got 
results,” three stated that it worked well, 
and one mentioned that it saved time as 
well as promoted interest. 

In addition to the questions asked in 
the questionnaire, the author asked for 
remarks pertinent to the problem. Among 
such remarks the following are regarded 
as noteworthy: 

1. The advantages seem greatest in 
case of students who are of widely 
varying degrees of preparation. 
Classes composed entirely of weak 


students are deadly for the instruc- 
tor. 

2. It fosters the spirit of competition 
among the brighter students. As to 
the mediocre student, the plan 
diminishes his inferiority complex, 
which is inevitable in classes where 
the very good and the very poor are 
mixed. 

3. Homogeneous grouping increases the 
number who become interested in 
mathematics. 

4. Special benefits accrue to the good 
students, the poorer are not dis- 
couraged. 

5. Homogeneous grouping on the basis 


of ability implies frequent shifting of 
students from section to section. 

6. All students should not be compelled 
to take mathematics. Those in the 
classes should be required to make 
the minimum grade. It is not a 
question of selling mathematics to 
the incapable nor to those who have 
an aversion nor to those whose in- 
terest is in other subjects. 

7. The mediocre student covers less 
ground, which, however, we consider 
rather unimportant, inasmuch as it 
is the amount of work absorbed and 
not that covered which counts in the 
last analysis. 

8. My own interest in it is to develop 
the opportunities for our best stu- 
dents. I think this is where the 
American university is weakest in its 
teaching program. 


SUMMARY 


A letter with an inclosed questionnaire 
was sent to the heads of mathematics de- 
partments of forty-eight state institutions, 
one in each state, in order to study ability 
grouping in those institutions. Of forty- 
three replying, twenty-seven stated that 
at some time they had used some form of 
grouping, while sixteen had not. Twenty- 
two replies indicated preference for group- 
ing, four were opposed, and seven were 
classed as neutral. Nearly all grouping 
reported was in freshman mathematics 
and calculus, either taken separately or 
together. In ten cases grouping was used 
for all freshman and sophomore mathema- 
tics, in eight for freshman mathematics 
alone, and in a few cases for other combi- 
nations, usually some of the freshman 
mathematics. 

The bases used for grouping were 
very varied; seven mentioning specifically 
grades in college mathematics, while of 
the twenty-seven having had homogene- 


“ous grouping, seventeen used grades in 


mathematics, placement tests in mathie- 
matics, or the two in conjunction. 

At least eleven answers indicated a 
continuation or extension of grouping, 
while none seemed to be dropping it at 
this time. In a majority of cases where 
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grouping had been discontinued, schedule 
difficulties or mechanical inconvenience 
entered as a cause. Those favoring group- 
ing on the basis of ability, as well as 
those reporting successful operation of it, 
were strongly in favor of adjustments in 
amount of material and type of subject 
matter to be taught. Specific answers to 


questions asked, as well as pertinent re- 
marks indicate that a large majority of 
mathematics teachers favor ability group- 
ing, and that at least half of these think 
it is uniformly beneficial for all levels of 
ability. A definite trend toward ability 
grouping is evident in the State universi- 
ties. 
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The Coordination of the Teaching of Mathematics* 


By Soruta H. Levy 
University of California, Berkeley, California 


In our complicated world of today, 
when mathematics is needed more than 
ever before, it is being taught less. The 
trend towards giving more and more prac- 
tical courses in secondary schools has 
created a definite competition for the 
hours of the school day. Courses in com- 
mercial subjects, shop work, and _ social 
studies, among others, have been ex- 
panded and intensified, while courses in 
mathematics have been diluted, post- 
poned, or sometimes left out of the pro- 
gram entirely. Mathematics is not at 
fault, nor are the teachers at fault. The 
results, as stated by mathematicians, to be 
attained by the study of the subject are 
worthy ones, but it is true that these de- 
sirable aims are not always being achieved. 
And since the fault is not with mathe- 
matics, it must either be in the content of 
the courses offered or else in the methods 
of teaching them. The goal of all teachers 
in the field should be so to enhance the 
contents of their courses and so to improve 
the methods of teaching them that the 
aims of the study of mathematics will be 
more clearly realized and that its value will 
be more generally appreciated. Through 
coordination of the teaching of mathe- 
matics these goals will be more readily at- 
tained. 

Coordination is defined as putting into 
harmonious relationship. Every coordina- 
tion which is valuable in the sense that it 
will improve the content of, or the meth- 
ods of teaching, courses in mathematics 
should be employed. Let us first consider 
what the teaching of mathematics is to be 
coordinated with and why, and later how 
these coordinations may be effected. Co- 
ordination in the following five general 


fields is necessary for the proper instrue- 
tion in mathematics today. 

1. The relating to each other of topics 
within a course and to other courses in 
mathematics: to make learning easier by 
introducing each new topic through its 
association with something previously 
learned; to help memory by drill on pre- 
viously learned operations applied to new 
material; and to make mathematics more 
useful to the student by enabling him to 
see the entire body of mathematics as re- 
lated and unified. 

2. The correlation of elemeniary courses 
with secondary school courses, and secondary 
school courses with college courses in math- 
ematics: to make sure that each student 
covers somewhere in his course all topics 
vital to his individual needs; to eliminate 
unnecessary repetition of topics; and to in- 
sure helpful reviewing. 

3. The coordination of mathematics with 
allied subject fields and the coordination of 
allied subject fields with mathematics: to 
bring about “transfer of training.”’ It is 
now generally agreed that in order to se- 
cure transfer of training we need specific 
applications of the mathematical princi- 
ples which are presented. These coordina- 
tions will enhance both the courses in 
mathematics and in allied subject fields. 

4. The incorporation of practical life sit- 
uations in mathematics courses: to increase 
their value by teaching the student how to 
use his mathematics in varied life-like sit- 
uations; and to increase the interest of the 
student through his own realization of the 
fact that mathematics is vitally tied up 
with his daily life. 

5. Tie linking of mathematics with recre- 


* Abstract of a paper presented before the National Council of Teachers of Mathematics 


at Berkeley, California, July 5, 1939. 
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ation: to aid the student in the proper use 
of his leisure time. 

It would be impossible to say which of 
these five coordinations is the most im- 
portant. Let us examine them in the order 
given, discussing in cach case the means of 
accomplishing the desired results. 

First, we have the interrelating of the 
various courses in mathematics, topic by 
topic and course by course. This is by no 
means a new idea for it dates back to 
Kuclid’s Elements which contain a great 
deal of algebra. In Book IL are geometrical 
demonstrations of interesting algebraic 
formulae, mostly of an extremely elemen- 
tary character, for example the following: 


(a+2b)?—2(a+b)? = 2b? —a’. 


We find quite an elaborate theory of quad- 
ratic surds, and the demonstration that a 
certain method of approximation to an ir- 
rational number gives a converging series. 
There is also a geometrical version of the 
quadratic formula, of the test for the exist- 
ence of a real root, and of the test for a 
rational root. These examples are among 
those pointed out by Mr. George W. 
Evans. 

The idea of integration should be ap- 
plied in the teaching of mathematics more 
extensively today than ever before; no 
topic should be introduced as an isolated 
unit. It is valuable to correlate A with B 
whether it helps now with the teaching of 
A or later with the teaching of B. New 
work should always be connected up with 
something already known by the student. 
Furthermore, the careful teacher will carry 
references to previously learned material 
back to the point where each student in 
the class may participate. The develop- 
ment and application of an algebraic for- 
mula should be illustrated frequently with 
humerical examples. 

Arithmetic should be included in every 
course in mathematics, since significant 
practice material aids in the retention of 
the useful skills of arithmetic. It must be 
remembered that it is easier for the stu- 
dent to retain his ability at these skills by 


frequent use than it would be to relearn 
them. The parts of all mathematics courses 
are numerous where these reviews are fea- 
sible. Consider these examples: per cents 
in the study of equations containing deci- 
mals; fractions in their relation to propor- 
tion; numerical computation of perimeters 
and areas of plane figures, and of surfaces 
and volumes of solids; uses of various 
units of length, area, and weight in these 
problems; square root in problems involv- 
ing the sides of a right triangle; and the 
arithmetic computations in the solution of 
all of the problems of trigonometry. 
Likewise, the study of algebra, which 
can well be started in the course in arith- 
metic must be kept alive throughout sub- 
sequent courses in mathematics. Here I 
may call attention to the use of algebraic 
symbols in the explanation of the axioms 
of geometry; the algebraic treatment of 
graphs as loci along with the geometric 
treatment of locus problems; and the use 
of algebra in proofs of geometric proposi- 
tions. The latter might easily lead to an 
introduction to analytic geometry, noting 
particularly that the Cartesian system of 
coordinates provides one of the best meth- 
ods of coordinating algebra and geometry. 
We might continue. For example, there 
is an important coordination between 
plane and solid geometry. Solid geometry 
would not be as perplexing to the student 
as it is, if the subject were introduced 
earlier. After all, he lives in a world of 
three dimensions, and it is the two dimen- 
sions of plane geometry which perplex him. 
These few examples serve to emphasize 
that the coordination of the various fields 
of mathematics can be effected best by 
employing the fields simultaneously. It 
would be well to observe here that courses 
in unified mathematics have had coordina- 
tion as a goal, but have not been satisfac- 
tory in all respects. The difference between 
unification and coordination is that in uni- 
fication, two or more subjects are taught 
together with equal emphasis on each, 
whiie in coordination, algebra is the cen- 
tral theme of the course in algebra, and 
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geometry is the central theme of the 
course in geometry. 

The second type of coordination men- 
tioned, that of elementary courses with 
secondary school courses, and secondary 
school courses with college courses in 
mathematics, definitely overlaps the phase 
just considered. In our discussion we have 
been concerned with method rather than 
with content. Let us now consider content, 
along with the necessary cooperation of 
educators in the field. 

This cooperation is necessary in order to 
prevent the omission of topics, sometimes 
of extreme importance, from a student’s 
training. Minimum courses should there- 
fore be set up and adhered to very strictly. 
This would necessitate the formation of 
coordinating committees whose function 
it would be to study student needs and the 
ways of meeting them. 

The coordination of mathematics with 
allied subject fields is another one of ex- 
treme importance. Applied, living mathe- 
matics is the central theme of all modern 
courses. Artificial problems are more con- 
fusing than they are valuable and must be 
avoided. There are many fields for which 
the study of mathematics is necessary, 
and various means of making applications 
of mathematics an integral part of the cur- 
riculum. 

There should be transfer of training 
from mathematics to other fields and from 
other fields to mathematics, and if there 
is not, then the courses have not been 
taught properly. The student in mathe- 
matics must be made to understand that 
the mathematical rules which he learns 
are general, and he must know how and 
when to apply them. The fact that he 
learns to do by doing should constantly be 
kept in mind. The student should learn to 

-make many practical applications of 
mathematics, illustrated by the group 
which follow: geometric drawing in shop 
work; tables of compound interest and 
annuities in economics; graphs in statis- 
tics; law of growth in agriculture and bio- 
logical sciences; symmetry in art; elliptic 


paths and determination of time in astron- 
omy; motion of a projectile in ballistics; 
relations of forces, problems in motion, 
center of gravity, and leverage in physics; 
distance between inaccessible points in 
surveying; analysis of word problems in 
law and medicine; construction of tables 
and graphs, and handling of formulae in 
chemistry; and ideas of statement, con- 
verse, opposite, and opposite of converse 
in logic. 

Professor Krathwohl' indicated 
what the mathematics teacher must do 
in order to coordinate mathematics with 
engineering, and I quote because of the 
general applicability of the following: 
“Teach students to set up problems’; 
“Motivate work occasionally by citing an 
application”; ‘Teach students to be inde- 
pendent of notation’, “Emphasize the 
computation of answers to a certain num- 
ber of significant figures’; ‘Teach stu- 
dents to form the habit of estimating an- 
swers and of avoiding unreasonable ones’”’; 
“Pay more attention to functions as they 
occur in practice.” 

Too often all progressive ideas on edu- 
cation are ignored by teachers of mathe- 
matics. Why? In some cases it may be 
because the teachers are satisfied with the 
traditional courses as they themselves 
learned them; in others it may be that 
they feel hesitant about the applications. 
This may be remedied in two ways. First, 
up-to-date, interesting texts, which in- 
clude varied and wide applications of 
mathematics, may be used; and second, 
prospective teachers can be better trained. 
Perhaps introductory courses in physics, 
chemistry, and biology, in the mathemat- 
ics of investment, of economics, and of 
statistics, and an introduction to astron- 
omy, could be offered to all applicants 
for teacher certification in mathematics 
through a few general courses. 

One thing we must all strive to over- 


1 William C. Krathwohl, ‘Methods of 
Effecting Better Coordination between Mathe- 
matics and Technical Engineering Courses,” 
Journal of Engineering Education, 1938. 
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come in our teaching of mathematics is 
the presentation of abstract topics without 
reference to living problems. Certainly if 
education is not only preparation for life, 
but is life, then the subjects taught in 
school and living problems must be defi- 
nitely interrelated. 

For convenience, | have listed coordina- 
tion with other subjects and coordination 
with life separately, although what may be 
said about either one, may be said equally 
well about the other. The teachers of 
mathematics must constantly seek for its 
social values, and must teach the prob- 
lems common to all individuals. These val- 
ues may be exemplified by the present 
trend towards consumer education, in 
which teachers of mathematics can help 
in many ways. As examples, the sizes of 
tin cans containing foods, and statistical 
graphs in daily reading would make good 
topics for discussion. Specific problems 
confronting the practical man and woman 
of today should be presented to and solved 
by the students. A few topics from which 
such problems can be chosen are: making 
reasonable estimates in computation; us- 
ing the slide rule in approximate computa- 
tion; proportion in altering the quantity of 
a recipe; batting averages in baseball; 
horsepower and efficiency of electric mo- 
tors and gasoline engines, including the 
automobile, and farm machinery and im- 
plements; probability in games of chance 
and life insurance; the derrick (polar co- 
ordinates) and the bridge-crane (rectangu- 
lar coordinates) in construction problems; 
proportion in the measurement of rainfall; 
geometrical blocking by sign painters; 
figuring of areas by roofers; and use of the 
parabolic reflectors behind fog horns on 
ferry piers, in automobile headlights, and 
in searchlights. 

The applications of logic to non-geomet- 
ric problems as well as to geometric prob- 
lems must be included in any course in 
geometry. A student remembers only com- 
paratively few facts from any specific 
course, but if he once acquires a logical 
method of thought, he retains zt for the 


rest of his life. When non-mathematical 
material is used in training in reasoning, 
the transfer to the field of general thinking 
is made easier. 

The worthy use of leisure time is regu- 
larly included among the aims of educa- 
tion. It is easy to include topics in mathe- 
matics which will help to fulfill this aim; 
all kinds of puzzle problems, magic 
squares, symmetry in nature, the abacus, 
Napier’s Rods, and optical illusions are 
but afew examples. 

I might also mention in this connec- 
tion the addition of historical material, the 
formation of mathematics clubs, projects, 
and field work. And certainly some of our 
students will have richer lives because of 
their joy in the further study of mathe- 
matics itself. 

A recent article contains the statement: 
“The Coordinators and Integrators have 
tacitly abandoned the position that math- 
ematics is of great intrinsic value. They 
take the attitude that mathematics must 
justify its retention in the school by its 
usefulness in obtaining results and clarify- 
ing thought in other fields.’’ I hope that 
I have not given this impression. Mathe- 
matics is certainly valuable because of its 
applications, but it is also valuable in it- 
self, and all the methods of coordination 
should serve to make it more so. 

I would like to conclude with a state- 
ment from Arnold Dresden’s Invitation to 
Mathematics: “It is well known that in 
many parts of this country there is a 
growing movement to eliminate mathe- 
matics from the list of subjects required 
for study in the high schools. It is my be- 
lief that this movement... results from 
the lack of understanding, among edu- 
cated persons in general and among educa- 
tional authorities in particular, of the 
essential character of mathematics. .. . 
The fact that such a movement can gain 
adherence, . . . points to a serious flaw in 
the manner in which the subject has been 
presented. There has been too much em- 
phasis on its formal and narrowly techni- 
cal aspects, ... and neglect of the wider 
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bearings, of the broad human implications 
of the subject, and of its more interesting 
and stimulating problems. ... Because 
mathematics has a contribution of funda- 
mental significance to make to the educa- 
tion of our people, we can not allow false 


to weaken its influence. Mankind may be 
in a better position to deal with the baf- 
fling problems which confront it in the 
modern world if an understanding of math- 
ematics were the rule rather than the 
exception.” 


conceptions of the subject to persist and 


Please Renew May Expirations Now! 


MemMBERs whose subscriptions expire with the May number have received notices of 
the fact together with a request to renew their subscriptions at once. These notices were 
sent out early to forestall the competition of summer and vacation needs which some- 
times cause renewals for THE MarHematics TEACHER to be sidetracked for several 
months. 

It is a great service to the business manager to know now what funds he has to work 
with and how many subscribers he can count on for the coming year. Much of the work 
of editing and producing a professional journal has to be arranged for months in ad- 
vance of the actual issues. It is extremely difficult, if not impossible, to make these ne- 
cessary arrangements unless the support of our members is assured. It is for that reason 
that members are asked to send in their renewals and $2.00 fees promptly. 

Since there are no issues of THE MatrHematics TEACHER in June, July, August, and 
September, subscriptions which started with the October 1938 number close with the 
May 1939 number. Those who became members last fall, starting with the October 
number, are also urgently asked te make their renewals now for the coming year in the 
light of the considerations outlined above. 


Notice to Readers of the Mathematics Teacher 


PLEASE DO NOT SEND money, stamps, or checks to THE MatrHreMAtTICS TEACHER in 
payment for any of the National Council Yearbooks or Numbers and Numerals. All 
such payments should be sent to The Bureau of Publications, Teachers College, Colum- 
bia University, 525 West 120th Street, New York, N.Y. 
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The Twenty-First Annual Meeting 


of the National 


Council of Teachers of Mathematics at 
St. Louis, Missouri, February 22-23, 1940 


By Evwin W. Scureiser, Secretary 


Some 400 people were in attendance at 
this meeting at the Hotel Chase and 361 
registered, 


ATTENDANCE BY STATES 


States Members Non-M. Total 
ora a 4 0 4 
Conn... 2 0 2 
D. C.. 2 1 3 
Pie... . 1 0 1 
Ga.. 1 3 4 
ih... 55 27 82 
Ind. 8 1 9 
11 1 12 
7 3 10 
cy... 3 0 3 
Md... 1 0 1 
Mass. 1 2 3 
Mich. 15 4 19 
Minn 1 3 4 
Mo... . 45 106 151 
St. Louis 17 76 93 
Others.... 28 30 58 
Nebr. . 2 0 2 
N.H 0 
3 0 3 
N. Y. 0 
Ohio. 9 5 14 
Okla... 3 1 4 
Penn. . 1 0 1 
S. Car.. | 0 1 
Tenn.. 3 z 4 
Texas. 2 0 2 
Wash.. | 0 l 
Wis... 7 9 
199 162 361 


The general theme was ‘Mathematics 
for the Other-Than-College-Preparatory 
Student.””. The complete program ap- 
peared in THe MATHEMATICS TEACHER 
for February 1940; pp. 84-87. A total of 
21 sessions was held during the two-day 
period. 

At the luncheon for representatives, 
delegates, officers and directors, 27 states 
Were represented and about 80 people 
participated. Mr. A. E. Katra, Executive 
Secretary and Chairman of State Repre- 
sentatives, presided and brief messages 
from President Christofferson, Mrs. Flor- 


ence Brooks Miller, and President-elect 
Miss Mary A. Potter, were delivered. 

The exhibit committee performed a very 
valuable function in presenting to the 
teachers of mathematics ‘a splendid ex- 
hibit consisting of charts, pictures, class- 
room equipment displayed by commercial 
films, applications of mathematics applied 
by industry and service organizations in 
St. Louis, old mathematics books, motion 
pictures on ‘Mathematics in Consumer 
Education,’ models, and miscellaneous. 

The Committee in charge of exhibits 
was: Mr. Gaylord Montgomery, Chair- 
man, R. L. Baker, William Garrett, E. G. 
Hexter, and Miss Helen Shryock. 

The Annual Banquet was attended by 
some 165 teachers and guests. Music was 
furnished by the Glee Club of the John 
Burroughs School, Ralph Weinrich, Diree- 
tor. President Christofferson presided as 
toastmaster and introduced the National 
Officers, distinguished guests, and mem- 
bers of the local committee. Professor 
C. A. Hutchinson of the University of 
Colorado gave the address of the evening 
entitled “Functional Figures.” 

The chairmen of the various divisions 
of the local committee were: Professor 
Jesse Osborn, L. D. Haertter, Miss Erma 
Kroenlein, Myron Rosskopf, W. A. Lang- 
try, Gaylord Montgomery, and Professor 
G. H. Jamison. 


First Meeting of the Board of Directors 
February 22, 1940 at 10:15 P.M. 


Directors Present: H. C. Christoffer- 
son, Ruth Lane, Edwin W. Schreiber, 
Wm. D. Reeve, Vera Sanford, W. 8. 
Schlauch, William Betz, Martha Hilde- 
brandt, Edith Woolsey, Kate Bell, 
M. L. Hartung, Rolland R. Smith, 
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Virgil S. Mallory, and A. Brown Miller. 
OTHERS PRESENT: Mary A. Potter, A. R. 

Congdon, and A. E. Katra. 

Directors ABsENT: E. R. Breslich and 

Dorothy Wheeler. 

During the course of the meetings in 
St. Louis fifteen out of sixteen of our 
Board of Directors were present which is 
the best attendance for board members 
that the Council has ever enjoyed. The 
first item of business was a motion to in- 
struct the Secretary to send a message to 
Professor E. R. Breslich who was detained 
because of illness. 

It was moved, seconded and carried 
that the minutes be approved as printed 
in the October 1939 issue of THE MATHE- 
MATICS TEACHER. 

Miss Ruth Lane, First Vice-President, 
presented her report on affiliated organi- 
zations. A motion was made to accept her 
report with thanks and to place the same 
on file. 

Mr. A. E. Katra, Executive Secretary, 
made an informal report concerning his 
office and as Chairman of State Repre- 
sentatives. No action was taken. 

M. L. Hartung made a detailed oral 
report as representing the Council on the 
National Commission for Cooperative 
Curriculum Planning. At the conclusion 
of the report it was moved by Mr. Reeve, 
seconded by Mr. Mallory, and carried, 
that the Council contribute $25.00 to help 
finance the commission. 

W. D. Reeve made a brief report on 
issuing a membership card and recom- 
mended that the expense involved did not 
warrant the issuing of same. 

It was moved by Miss Bell, seconded 
by Mr. Smith, and carried, that the action 
of the Editorial Committee with reference 
to the five-year contract with Editor 
Wm. D. Reeve, be endorsed. 

Mr. Mallory reported briefly on the 
establishment of a Junior Mathematics 
Club and suggested as a minimum re- 
quirement 8 members to form such a club 
with a per capita cost of $0.25 per year 
and for this amount the club should re- 
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ceive a year’s subscription to THe Marue- 
MATICS TEACHER or the equivalent in 
reprints or monographs. A motion to 
endorse this plan was made by Mr. Har- 
tung, seconded by Mr. Smith, and carried. 

A motion was made to accept the in- 
vitation of Louisiana State University to 
hold our winter meeting, December 1940, 
at Baton Rouge. 

It was moved and carried that the pro- 
gram speakers be compensated according 
to mileage from St. Louis and that the 
individual amount be pro rated according 
to this standard. 

The meeting adjourned at 12:15 a.m. 


Second Meeting of the Board of Directors 
February 24, 1940 at 8 A.M. 


Direcrors Present: H. C. Christoffer- 
son, Ruth Lane, Edwin W. Schreiber, 
Wm. D. Reeve, Vera Sanford, W. 8. 
Schlauch, Martha Hildebrandt, Kate 
Bell, M. L. Hartung, Rolland R. Smith, 
Virgil S. Mallory, A. Brown Miller, 
Dorothy Wheeler, Mary A. Potter, 
F. L. Wren, and Hildegarde Beck. 

OTHERS PRESENT: A. EK. Katra. 

Directors ABSENT: E. R. Breslich, Wil- 
liam Betz (excused), Edith Woolsey, 
C. M. Austin and H. W. Charlesworth. 
Motion was made by Mr. Schlauch, 

seconded by Mr. Miller, and carried, that 

the allottment proposed by the Budget 

Committee for the Ballot be allowed. 

It was moved by Mr. Schlauch, sec- 
onded by Mr. Smith, and carried, that the 
budget of $3,694.23 be accepted for the 
coming year as submitted by the Budget 
Committee and that the fiscal period for 
the coming year terminate on January 31, 
1941 and that all money accounts of com- 
mittees also terminate on that date. 

It was moved by Miss Sanford, sec- 
onded by Mr. Hartung, and carried, that 
the budget may exceed the amount by no 
more than $300.00 without submitting 
such excess amount to the members of 
the Board of Directors. 

Secretary Schreiber made his annual 
report as treasurer (report printed in full 
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elsewhere). It was moved by Miss San- 
ford, seconded by Miss Hildebrant, and 
carried, that the treasurer’s report be 
aecepted and placed on file. 

It was moved by Mr. Smith, seconded 
by Mr. Wren, and carried, that the Bud- 
get Committee prepare a uniform system 
of accounting with Mr. Schlauch as chair- 
man. 

A motion to authorize Mr. Reeve to 
proceed in printing the second monograph 
was made by Miss Lane, seconded by 
Mr. Wren, and carried. 

It was moved by Mr. Miller, seconded 
by Mr. Wren, and carried, that the year- 
books from No. 3 to No. 15 be sold for 
$1.25 per copy. It was moved by Mr. 
Schauch, seconded by Mr. Mallory, and 
carried, that the 13 yearbooks from No. 3 
to No. 15 be made available at $13.00 for 
the entire set. It was moved by Mr. Mal- 
lory, seconded by Mr. Smith, and carried, 
that the Kasir publication be sold for 
$0.50 per copy. 

It was moved by Mr. Reeve, seconded 
by Miss Hildebrandt, and carried, that 
Professor Edwin G. Olds be instructed to 
proceed with the editorial work connected 
with the Sixteenth Yearbook and that the 
board be represented on the editorial 
committee. 

It was moved by Mr. Schlauch, sec- 
onded by Miss Bell, and carried, that the 
Secretary be instructed to write a letter 
to the board of managers of the new maga- 
zine “Mathematical Reviews” stating that 
at present our budget did not allow spon- 
soring this publication but that we are 
much interested in the success of the 
journal. 

It was moved by Miss Bell, seconded by 
Mr. Miller, and carried, that the office of 
Executive Secretary be continued for an- 
other year. 

It was moved by Miss Sanford, sec- 
onded by Miss Wheeler, and carried, that 
the president appoint a committee to 
study the matter of electing directors ac- 
cording to geographical distribution rather 
than at large and that this committee 
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report its findings at the Next Annual 
Meeting. 

It was moved by Mr. Miller, seconded 
by Mr. Hartung, and carried that Mr. 
Christofferson continue to act as a repre- 
sentative of the National Council in co- 
operating with other organizations. 

It was moved by Mr. Mallory, seconded 
by Mr. Reeve, and carried that the officers 
of the Board of Directors be empowered 
to decide the time and place of the Next 
Annual Meeting. 


Annual Business Meeting 
February 23, 1940 at 9 A.M. 


The Annual Business Meeting of the 
National Council of Teachers of Mathe- 
matics was called to order at 9 a.m. by 
President H. C. Christofferson. Secretary 
Edwin W. Schreiber read the minutes of 
the Last Annual Meeting held at Cleve- 
land, Ohio which were approved as 
read, 

Dr. 8. T. Sanders of the Department of 
Mathematics, Louisiana State University, 
and Editor of the National Mathematics 
Magazine, invited the National Council 
of Teachers of Mathematics to hold its 
December Meeting at Baton Rouge, 
Louisiana. Dr. Sanders extended the in- 
vitation with true Southern hospitality 
and at the close of his remarks it was 
moved and seconded and carried that we 
hold our meeting in Baton Rouge with 
the American Mathematical Society and 
the Mathematical Association of America. 

It was moved, seconded, and carried, 
that the Secretary be instructed to send a 
message to Professor E. R. Breslich who 
was detained from attending the meeting 
because of illness. 

The motion was made, seconded, and 
carried that we extend our sincere thanks 
to Dr. H. C. Christofferson for his services 
as President of our organization. 

It was moved, seconded, and carried 
that we extend our sincere thanks to the 
Chairman of the Local Committee and 
his co-workers and to the Hotel Chase for 
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the fine services rendered in connection 
with our Twenty-First Annual Meeting. 
Those elected were as follows: 

President (1940-41): Miss Mary A. 
Potter, Supervisor of Mathematics, 
Racine, Wis. 

Second Vice-President (1940-41): Dr. 
F. L. Wren, George Peabody College 
for Teachers, Nashville, Tennessee. 

Members of Board of Directors (1940— 

42): 
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1. C. M. Austin, High School, Oak 
Park, Illinois 
2. Miss Hildegarde Beck, Mc Michael’s 
Intermediate School, Detroit, Mich. 
3. H. W. Charlesworth, East High 
School, Denver, Colorado 
The new president, Miss Mary A. Pot- 
ter, was asked to make a few remarks and 
she responded by thanking the National! 
Council for the signal honor the organiza- 
tion had bestowed upon her. 


The National Council of Teachers of Mathematics 


Report of the Treasurer 


Edwin W. Schreiber, Macomb, Illinois 
For the Year, February 9, 1939-February 9, 1940 


Balance on hand at beginning of year: 
Union National Bank of Macomb..................... 
New York Telephone Bond, 43%, November 1, 1939... . 
New York Telephone Bond, 43%, November 1, 1939... . 
Commonwealth Edison Bond, 34%, June 1, 1968... . 


Net loss on Book Value of Bonds. .................. 


Receipts for the year: 
Mathematics Teacher, W. D. Reeve................. 
Bureau of Publications, Yearbooks............... 
Interest on Savings.............. 


for the year: 
leveland meeting 


$1,801.87 
1,298.10 
997.89 
512.86 
2,078.90 


$6,682. 62 
12.38 


$1,485.97 
863.48 


$6,670.24 


2,501.96 


$9,172.20 


184.00 
Printing PROGTAMS... 38.63 
284.45 
Executive Secretary Salary........................05. $ 300.00 
For State Representatives... 400 .00 700.00 
Secretary-Treasurer’s Office 
$6,271.60 
Statement of Assets in Treasurer’s Office 
February 9, 1940 
2,640.61 
Commonwealth Edison Bond, 33%, June 1, 1968......... 2,077 .27 (1939) (1938) 
$6,271.60 $6,682.62 $7,236.85 


(Signed) Epwin W. ScureiBer, Treasurer 
The above report of receipts and expenditures has been audited and found correct. 
(Signed) W. 8S. Scuitaucn, Adilor 
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@ THE ART OF TEACHING @ 


Alligation Alternate for the Algebra Course 


By A. E. Karra 
University High School, Urbana, Illinois 


THE ways of the traditional mathema- 
tics texts do indeed pass understanding. 
Factoring is still retained in practically 
all the current Algebra books even though 
this phase of work is obsolete and almost 
without any practical or stimulating value 
for the students, while alligation which 
was found in most mathematics publica- 
tions about fifty years ago is today for- 
gotten in spite of the fact that this Science 
of Mixtures or Method of Comparisons as 
it is sometimes called has much applica- 
tion in business, chemistry, pharmacy, 
metallurgy, and all other fields where 
metals, merchandise, moneys and_ solu- 
tions are mixed, 

Alligation is not entirely new to those 
teachers of mathematics who have never 
heard of the name or used its efficacy in 
solving problems, because this Science of 
Mixtures is simply the mechanical method 
of applying a generalization of the alge- 
braic solution of problems. Most instruc- 
tors teach the solution of mixture exercises 
as a phase of the solving of verbal prob- 
lems by the equation method, but they fail 
to generalize their results by showing that 
all situations of this same type may be re- 
solved by a formula. Failure to extend the 
work on to the formula violates the most 
important aspect of Algebra which finds 
its greatest value and efficiency in the 
generalization of method so that all prob- 
lems of a given kind might be unraveled 
by the shortest and easiest procedures. 
Alligation goes one step further than the 
formula in that it is a machine which 
makes the operation of the application an 
easy matter. 


The word alligation comes from the 
Latin “alligatio,” the act of attaching or 
the state of being attached. The two forms 
of this science are called medial, used to 
find the strength of a given mixture made 
up of divers components of various 
strengths or concentrations, and the al- 
ternate which is used to compute the 
amounts to be used of various elements 
of differing qualities in making a mixture 
of a desired price, standard, or concentra- 
tion. It is the alligation medial which we 
will consider, how it should be introduced 
to the student, how it might be used, and 
how it is extended to problems of a more 
involved character. 

Consider the following example: 

“How much five per-cent ammonia so- 
lution must be mixed with a 16 per-cent 
solution to make twenty-two quarts of a 
12 per-cent mixture?” 

Solving intwounknowns by substitution : 
Let f be the number of quarts of five per- 
cent solution to be used. 

Let s be the number of quarts of 16 per- 
cent solution to be used 


f+s=22 
O5f-+.16s = .12(22) 
05f-+.16(22—f) =.12(22) 
f(.16 —.05) = 22(.16 —.12) 
.16—.12 
16 —.05 
.05(22 — s) +.16s =.12(22) 
s(.16—.05) =22(.12 —.05) 


.12—.05 
=———_ X22= 14 
.16—.05 


X22=8 
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From this form of the solution the stu- 
dent should be able to determine what rela- 
tionships are shown in the values of f and s 
with respect to the data given in the prob- 
lem. Will a solution of a similar problem 
also have this form? Let us restate the 
problem, then, in general terms: 

How much C,% solution must be mixed 
with a C.% solution to make Q; units of a 
C3% solution? It is obvious that either C, 
or Cz must be greater than C; while the 
other must be smaller, since we can obtain 
a given concentration C3 only by diluting 
a greater concentration with a weaker one. 
There is no loss of generality if we take 
C2>C3>C,. 

Let Q: be the number of units of the 
solution used. 

Let Q. be the number of units of the 
C,% solution used. 


+ Q» Qs 
CiQi + = CiQs 
By substitution CiQi:+C2Qe = C3Q3 becomes 
Since Q2(C2—C1) = Q3(C3—C)) 


Since C2Qi+C2Q2 = C2Qs 
+ C2Q2 =C 3Q3 becomes 
= Q3(C2— Cs) 


These results are elegant because now 
every problem of the above type can now 
be solved by simple evaluation. A solution 
which previously involved several steps 
with the attendant possibility of error now 
can be worked in only one operation. 

The few teachers who generalize the 
work as far as the formula shown above, 
usually carry the operation no farther, but 
men in shops and laboratories are not yet 
satisfied. They note that C,.—C,=(C3;—(C1) 


+(C2—C3) and that the ratio e is equal to 
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*. This means that the number units 
C3-C, 

of Q, to be used is obtained by the differ- 
ence of C, and C3, while those of Qs are 
found by the difference of Cs and (). 
Hence the problem could be set up: 


C3 
C:—C; 


The total number of units is (C3—(C;) 
+(C2—C 3) =C2—C;. The amount of the 


: 
solution to be used is of the 


+ 


total while the amount of the C, solution 


C2—C 
of the total. 


V1 


to be used is 


Now let us see how the problem we be- 
gan with would be solved. We want a 12% 
solution made from a 16% solution mixed 
with a 5%. Therefore: 

12 

16 5 

| 

7 4 

4/(7+4) or 4/11 of the mixture will consist 
of the 5% solution and since the mixture is 
22 quarts, then 4/11 X22=8 qts. of the 
5% solution is used. Similarly 7/11 X22 
= 14 qts. of the 16% solution is to be used. 
Compare the simplicity of this solution 
with the amount of Algebra in the first. 

We will take one more illustration, a 
problem which is somewhat difficult for 
pupils of high-school age. 

“If the radiator of an automobile con- 
tains 18 quarts of solution which is 15% 
alcohol, how much alcohol must be added 
to make it a 25% solution?” 

As ordinarily carried out, the solution 
is: 

“Let Q be the number of quarts of al- 
cohol to be added: 
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.15(18) +Q=.25(18+Q) 
15(18) +100Q = 25(18) +25Q 
100Q —25Q = 25(18) — 15(18) 
75Q=10(18) 
Q=22. 


By alligation: ‘We want to make a 25% 
solution from a 15% and a 100% (pure 
alcohol) one: 


15 
10 #75 


“. 10/85 of the mixture will consist of the 
aleohol to be added and 75/85 will be 
made up of the 15% solution. The ratio 
of the amount of alcohol to the 15% solu- 
tion is 10/75, and since we have 18 quarts 
of the 15% solution then: 

10/75X18=22 quarts of alcohol will be 
used. 

Alligation alternate is also the easiest and 
most simple method of solving problems 
of the following types: 

1. Miss Albert has $2500 invested at 
3%. How much money must she invest at 
6% so as to give her a return of 5% on 
both investments? 

2. A grocer wishes to mix 20 pounds of 
40 cent spices with 10 pounds of a cheaper 
grade so as to be able to sell the new mix- 
ture at 35 cents a pound. What must be 
the value per pound of the cheaper grade? 

3. For mailing my Christmas cards I 
used only 3 cent and 2 cent stamps. If I 
bought 46 stamps in all and paid $1.20 for 
them, how many of each kind were there? 

4. Tickets for a school baseball game 
were sold for 15 cents when purchased at 
the school and for 20 cents when bought 
at the gate. If 340 tickets were sold and 
the receipts from the sale mounted to 
$57.50, how many tickets were sold at the 
school and how many at the gate? 

5. In cashing a check for 57 dollars, a 
man asked for $5 and $2 bills. If he re- 
ceived 15 bills in all, how many of each 
kind were there? 


It is important to note that the princi- 
ples used in solving problems by alligation 
may be extended to more involved prob- 
lems which actually do occur every day. 

For example: “A dairy has batches of 
milk testing 5%, 6%, 7% and 3%. How 
are these to be mixed to give a 4% solu- 
ticn?” It is obvious that each of the con- 
centrations greater than 4% has to be 
mixed with one less than 4% to give a 4% 
mix, hence the problem is set up as fol- 
lows: 


4 
5 6 7 3 
1 | 
| 
1 3 


This indicates that for every six parts of 
3% solution to be used one part each of 
the others is required. Stating this in dif- 
ferent words, one-half of the mixture will 
be made up of the 3% solution and one- 
sixth of it will consist of each of the 5%, 
6%, and 7% batches. 

In the grocery or laboratory a problem 
of the following type often occurs when 
odd lots of quantities of different concen- 
trations are to be used up. For example: 

“A grocer has small amounts of 35 cent 
coffee, 42 cent coffee, 45 cent coffee, and 
he has just put in a large stock of 33 cent 
coffee. He would like to use up all of his 
odd lots to make up a 100 lb. mixture of 
40 cent coffee.” 

Again, each of the coffees selling for 
more than 40 cents must be diluted with 
those that sell for less than 40 cents. It is 
evident that if we merely wanted to get a 
40 cent mixture that this could be done in 
various ways as suggested by the following 
diagrams: 


40 
35 45 
| | 
5 5 
40 
2 7 
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40 40 
5 5 5 7 
40 40 
5 
| | 
2 5 5 5 
40 40 
35 45 33 35 45 
2 5 
| 
5 5.5 7 


It may be seen that some of the mix- 
tures involving the four concentrations to 
be mixed are merely mixtures of the mix- 
tures involving only two concentrations. 
Which of the ways of mixing should be 
used will be determined, of course, by the 
quantities of the various components 
which we want to use. 

From the foregoing illustrations it is 
evident that alligation has a wide applica- 
tion in situations where the Algebra would 
be very clumsy and tedious, especially in 
those cases where more than one correct 
solution could occur. It should, therefore, 
be taught for various reasons. It is a 
powerful generalization of the Algebraic 
method, it is easily taught and under- 
stood, it is extremely practical, and it is 
actually used in many phases of labora- 
tory and commercial work. Alligation can 
complement the algebraic solution of ver- 


THE MATHEMATICS TEACHER 


bal problems by being used as an easy 
check for the results of algebraic computa- 
tion. Alligation is a stimulating subject to 
teach because its efficacy gives the student 
a powerful tool to apply in difficult: prob- 
lems whose solution lead to a feeling of 
achievement and satisfaction. 

Teachers, especially, should be at home 
with this method because it aids in many 
situations to analyze verbal problems at a 
glance. 

In conclusion, the writer feels that the 
Science of Mixtures is illustrative of the 
reprehensible tendencies of text-book writ- 
ers which have put the teaching of mathe- 
matics on the defensive, in the secondary 
school. The history of the mathematics 
curriculum in the United States shows that 
the earliest work of mathematics was en- 
tirely practical. Slowly and surely the 
work became more formalized and further 
removed from the affairs of every day life 
so that in the early part of the twentieth 
century it was merely a collection of items 
justified chiefly because of their disci- 
plinary effects upon the mind. The further 
removed the subject was from the experi- 
ences of everyday life the less apt was it 
to be interesting for the immature student 
and so the more valuable it was in de- 
veloping the student for tackling difficult 
situations. 

Today, however, our concepts of what 
the mathematics should contribute to the 
life of the average child has materially 
changed. Hence the practical and useful 
phases of the subject are being gradually 
restored in our efforts to make the work 
more functional, vital, and interesting to 

the pupils. Alligation can contribute to- 
ward these ends. 


MarTHeEMATICS has for its aim to think rigorously whatever is or may become capable 
of being so thought. . . . Every major concern among the intellectual concerns of man 
is a concern of mathematics—the great fact of CHANGE; the PERMANENCE of 
science, philosophy, art and religion; and RELATIONS, infinite in number and in 
kind. . . . Human interest in the infinite and eternal, so characteristic of mathematics 
from time immemorial, is supreme among the concerns of man.—Cassius J. Keyser 
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EDITORIALS 


The Fifteenth Yearbook 


ON PAGES 147-149 of the April issue of 
THe MatrHematics TEACHER, Professor 
E. R. Breslich gave a very good presenta- 
tion of the Fifteenth Yearbook of the 
National Council of Teachers of Mathe- 
matics, Which consists of the final report 
of the Joint Commission of the Mathe- 
matical Association of America and the 
National Council of Teachers of Mathe- 
matics on “The Place of Mathematics in 
Secondary Education.” He said: 


What will be the value of this report? The 
report will be carefully studied by educators and 
curriculum makers. It will be a guide to ad- 
ministrators and teachers of mathematics. How- 
ever, the real value of the report depends on the 
extent to which it will be of use in the decade 
ahead of us. Hence, it must have first of all the 
backing of the members of the National Council. 
The officers of the Council have strongly en- 
dorsed the report by making it one of the year- 
books. It will mean a great deal for the future 
of mathematics if the members likewise endorse 
it as individuals. It deserves more than to be 
merely read and then to be laid aside. It should 


be read frequently until the ideas and recom- 
mendations have been thoroughly assimilated. 
If this is done, some much desired improvements 
in the teaching of mathematics will take place 
quickly. A single leader may advocate an idea 
for twenty-five years or more before it finds 
acceptance. A national report, nationally sup- 
ported by the teachers, can bring this about in 
the time of months. In accepting the report, the 
National Council should remember that its 
success lies in the enthusiastic support of the 
individual members of the Council. 


Professor Breslich has hit the nail 
squarely on the head. If this report is to 
result in any improvement of the curricu- 
lum in mathematics, it must be read and 
studied by mathematics teachers every- 
where. The fact that the National Council 
has put the price of the yearbook down 
so low, $1.25 postpaid, is evidence of the 
desire to make the report available to 
every classroom teacher. It is to be hoped 
that each of them will take advantage of 
this low price. W. D. R. 


The Sixteenth Yearbook 


As MANY of our readers know, the Six- 
teenth Yearbook of the National Council 
of Teachers of Mathematics for 1941 will 
be the final report of the National Com- 
mittee on Arithmetic of which Professor 
R. L. Morton of Ohio University is chair- 


man. This report was made possible by the 
generosity of the National Council which 
appropriated the necessary funds for the 
project. It is planned to have the report 
ready early in 1941. 

W. D. R. 


The Seventeenth Yearbook 


THe Seventeenth Yearbook of the 
National Council of Teachers of Mathe- 
matics will be devoted to a “Compendium 
of Mathematical Applications.” The com- 
mittee for this yearbook is as follows: 
Edwin G. Olds, Carnegie Institute of 
Technology, Pittsburgh, Pa. (chairman), 


L. E. Boyer, State Teachers College, 
Millersville, Pa., Ruth O. Lane, Uni- 
versity High School, Iowa City, Ia., 
Nathan Lazar, The Bronx High School of 
Science, New York, N. Y., F. L. Wren, 
George Peabody College for Teachers, 
Nashville, Tenn. 
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It is contemplated that the principal 
topics of arithmetic, elementary algebra, 
geometry, and trigonometry will be listed 
alphabetically, together with type prob- 
lems illustrating their application in vari- 
ous fields, such as home economics, agri- 
culture, biology, and architecture. A cross 
index by fields will enable the reader to 
find the illustrations drawn from any par- 
ticular field. 


In the selection of problems the prob- 
able breadth of information and interest 
of students will be taken into account and 
references will be supplied to provide 
necessary background. 

All teachers who find any problems 
which exemplify the practical value of 
mathematics are asked to send them to 


the chairman of the committee. 
W.D R. 
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@ IN OTHER PERIODICALS @ 


By NATHAN LAZAR 
The Bronx High School of Science, New York City 


1. Bickley, W. G., “Mathematics and the 
Engineering Student: Some General Con- 
siderations.”’ The Mathematical Gazette, 23: 
454-442. December, 1939. 


A meaty discussion of some fundamental 
educational principles and their implications for 
the specific problem under discussion. 


2. Dobbs, Olive P., “Intuitive Geometry 
Comes to Life.’’ School Science and Mathe- 
matics, 40: 221-225. March, 1940. 


“Pre-adolescent and adolescent children will 
have a greater desire to learn mathematics if the 
surroundings are made attractive and they can 
see a worth-while use of what they learn.”” An 
activity is described in which the above objec- 
tives were carried out. It dealt mainly with de- 
signs in the border of the classroom and in the 
clothing and costumes of various nationalities. 
The arrangement of lights, the decoration of a 
Christmas tree, and drawing to scale were some 
of the other topics discussed. 


3. Hardingham, C. H., “Triangles with Sides 
and Medians Commensurable.’’ The Mathe- 
matical Gazette, 23: 448-450. December, 
1939. 


Every teacher of elementary geometry has 
at some time or other wondered of the possi- 
bility of a triangle with all the sides and medians 
commensurable. This article contains a general 
solution of the problem. The triangle having for 
its sides 170, 174, and 136, will have for its 
medians 131, 127, and 158. According to the 
author, these are the smallest numbers he has 
discovered, fulfilling the limitations set. 


4. Higgins, Thomas James, ‘Power Series Ex- 
pansions of Transcendental Functions.’ 
School Science and Mathematics, 40: 265- 
266. March, 1940. 


The representation of the simpler tran- 
scendental functions by their corresponding 
power series is usually omitted in elementary 
courses in mathematics because such expansions 
are traditionally obtained by elementary cal- 
culus. A method is shown whereby it is possible 
lo obtain these expressions by trigonometric 


techniques, and thus open to the student the 

vistas of an interesting branch of his subject. 

5. Hoag, Jessie May, ‘‘Visual Aids in Teaching 
Geometry.”’ National Mathematics Maga- 
zine, 14: 153-159. December, 1939. 


A description of a group of simple devices 
and their uses in vitalizing and clarifying some 
important concepts and propositions in geom- 
etry. Drawing and bibliographical references 
are included. 


6. Joseph, Margaret, ‘‘The Factor of Interest 
in the Teaching of Mathematics.’’ School 
Science and Mathematics, 40: 201-207. 
March, 1940. 


The author outlines many methods of 
arousing and maintaining interest in mathe- 
matics by correlating it with supplementary 
topics taken from art, science, industry, and 
everyday reasoning. 


7. Leidecker, Kurt F., ‘Philosophy and 
Mathematics.’’ National Mathematics Mag- 
azine, 14: 122-124. December, 1939. 


An excursion into the interrelations between 
philosophy and mathematics in an attempt to 
explain the fact that so many great mathema- 
ticians have also been eminent philosophers. 


8. Miller, G. A., ‘““A Second Lesson in the 
History of Mathematics.’’ National Mathe- 
matics Magazine, 14: 144-152. December, 
1939. 


A continuation of the author’s ‘First 
Lesson” in the issue of March 1939 (13: 272- 
277). In this article the topics treated are 
“differences in attainments,” “decimal system,” 
and “generalization.” 

The following are some interesting quota- 
tions: “the mathematical Stone Age is still being 
illustrated by the intellectual attainments of 
many of our people.... Mathematics is, in 
fact, the gift of the human race and not only the 
gift of the thousands of individuals of the race 
whose names are recorded in the mathematical 
histories... . The history of mathematics con- 
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cerns itself primarily with those who first pub- 
lished results. The date of publication and the 
date of discovery may vary widely.... The 
decimal system of numeration and notation is 
now the most widely used numerical system and 
seems to have been one of the most favored sys- 
tems since the earliest records with respect to 
the use of integers but not with respect to the 
use of fractions. ... The base 60 is the only one 
which was employed extensively in ancient 
times for the representation of fractions as well 
as integers, and hence it occupies a unique posi- 
tion in the history of our subject. . . . The com- 
paratively modern terms of function and group 
are not duplicated in meaning by any ancient 
mathematical terms.... Among the primary 
facts of the history of mathematics, generaliza- 
tion and abstraction may be regarded as top- 
most as regards extensive use and significance.” 


9. Salkind, Charles, ‘Cis-Interior Angles.” 
High Points, Vol. 22, No. 1, January, 1940, 
pp. 75-76. 


When two lines are cut by a transversal, 
eight angles result. Certain pairs have been 
given short names. Others, such as the interior, 
or the exterior angles on the same side of the 
transversal, have no accepted abbreviation. The 
writer, therefore, suggests the phrases cis-in- 
terior angles and cis-exterior angles to fill the 
gap. These names are obviously patterned after 
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the geographic terms, ‘‘cis-Atlantic,” ‘“cis- 
Alpine,” and ‘‘cis-montane.”’ 

While the writer is correct in saying that no 
abbreviated description is in general use for 
“the exterior angles on the same side of the 
transversal,’ he is wrong about the “interior 
angles on the same side of the transversal.’’ At 
least two textbooks use the satisfactory descrip- 
tion ‘‘consecutive interior angles’’ as a substi- 
tute for the latter clumsy expression. 

The reference to the exterior angles on the 
same side of the transversal is so infrequent as 
not to warrant a need for an abbreviated de- 
scription. Moreover, the title “consecutive in- 
terior angles’? can be used meaningfully in the 
proposition that “the opposite angles of a 
parallelogram are equal, while any two consecu- 
tive interior angles are supplementary.” 


10. Shreve, D. R., and Keller, M. W., “A Note 
on the Sketching of the General Hyper- 
bola.”’ School Science and Mathematics, 40: 
248-250. March, 1940. 


The purpose of this note is to recall to 
teachers of analytic geometry the graphic deter- 
mination of the asymptotes, axes, vertices, foci, 
and directrices of the general hyperbola whose 
equation is 


=0 
when B #0. 


Booklet 


106 Washington St. 


A LEAFLET 
THE BOOK OF LOGARITHMS 


An Apocrypha! Account of the Logarithm of Two. 


Free on Request. 


CLOTH OF NUMBERS 


SECOND AND THIRD DIMENSIONS OF ALGEBRA $2.00 
THE MONOGRAPHIC PRESS 


25 cents 


Fairhaven, Mass. 


Please mention the MATHEMATICS TEACHER when answering advertisements 


National Council of Teachers of Mathematics 
Sixth Summer Meeting with the N.E.A.* 


July 1, 2, 3, 1940 
Milwaukee, Wisconsin 


Headquarters: Hotel Pfister 


yeneral Theme: Service of Mathematics to the Community 


Program 
Monday, July 1, 1940 


2:00 p.m. Service of Arithmetic to the Community. 


Presiding: Dr. Frederick 8. Breed, Professor of Education, University of Chicago, 
Chicago, Illinois. 

1. Humanizing the Teaching of Measurements. Dr. Jesse Osburn, Harris Teachers 
College, St. Louis, Missouri. 

2. Shall Arithmetic Be an Organized Subject or the By-Product of an Activity? 
Dr. J. H. Smith, State Teachers College, Oshkosh, Wisconsin. 

3. Number Experience in the Child’s Social Life. Professor Frank Adams, Director 
of Training, State Teachers College, Milwaukee, Wisconsin. 

4. Discussion. 


:15 p.m. Joint Meeting with the Department of Secondary Education. 

American Youth in Today’s Democracy. 

Presiding: Miss Mary Potter, President of the National Council of Teachers of Math- 

ematics, Supervisor of Mathematics, Racine, Wisconsin. 

1. Education for Blind Alley Jobs. W. C. Giese, Superintendent of Schools, Racine, 
Wisconsin. 

2. Secondary Mathematics and Its Relationship to Students’ Needs. Miss Adele 
Leonhardy, Shorewood High School, Shorewood, Wisconsin. 

3. Topic to be announced. Dr. R. L. C. Butsch, Marquette University, Milwaukee, 
Wisconsin. 

4. Discussion. 


Tuesday, July 2, 1940 


2:00 p.m. Mathematics for the Junior High School. 


How Mathematics in the Junior High School Serves the Community. 

Presiding: Dr. Paul L. Trump, Wisconsin High School, Madison, Wisconsin. 

1. Social Mathematics Course for the Later Senior High School. Dr. Raleight 
Schorling, Professor of Education, University of Michigan, Ann Arbor, Mich. 

2. How Intuitive Geometry Serves Our Community. Mr. A. Brown Miller, Shaker 
Heights, Ohio. 

3. Pupil-Teacher Planning in Junior High School Mathematics. Mr. Bjarne R. Ulls- 
vik, Wisconsin High School, University of Wisconsin, Madison, Wisconsin. 

4. A Program in Junior High School Mathematics to Fit the Needs of All Pupils. 
Principal John E. Worthington, Lincoln Junior-Senior High School, Waukesha, 
Wisconsin. 

5. Mathematics for the Masses. Dr. Jesse Osburn, Harris Teachers College, St. 
Louis, Missouri. 

6. Discussion. 


2:00 p.m. Mathematics for the Senior High School. 


The Service of Mathematics to Other Departments in the School. 


Presiding: Dr. F. L. Wren, George Peabody College for Teachers, Nashville, 
Tennessee. 


1. The Need for Mathematics in Science Courses. Mr. George Nickle, Keokuk, Iowa. 


* Visitors welcome. No charge. Members and visitors will please register. 
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2. The Need for Mathematics in the Practical Fields. Principal William Rasche, 
Milwaukee Vocational School, Milwaukee, Wisconsin. L 
3. Services Rendered by a Mathematics Club. H. W. Charlesworth, East High 
School, Denver, Colorado. 
4. Discussion. 
Wednesday, July 3, 1940 
12:00 Discussion Luncheon. 
Place: Hotel Pfister 
Presiding: Dr. Paul L. Trump, University High School, Madison, Wisconsin. 
Tables Leaders and Topics. 
C. M. Austin: Motivating High School Mathematics. 
2. Hildegarde R. Beck: What Standards of Excellence for Junior High Schoo! 
Pupils. 
3. May M. Beenken: Teaching for Transfer. 
4. H. W. Charlesworth: How Can the Teacher Help the Cause of Mathema- 
tics. 
5. H. C. Christofferson: Teaching Geometry as a Way of Not Thinking. 
6. Theo FE. Donnelly: Devices for Stimulating and Maintaining Interest in 
the Class Room. p 
7. Maurice L. Hartung: Methods of Reorganizing Mathematics in Particular 
Schools. 
8. R. C. Huffer: The Teaching of Fractions from the Grades to the College. 
9. Ruth Lane: The Use of Life Situations in the Class Room. 
10. A. Brown Miller: Objectives and Content of Secondary Mathematics 
Courses, Other Than College Preparatory. ER 
11. G. A. Parkinson: (Topic to be announced) . 
12. Edwin Schreiber: Some History of Arithmetie Klementary Teachers Should 
Know. 
13. Dorothy Wheeler: Review Arithmetic in the Twelfth Grade. 
14. Edith Woolsey: Consumer Mathematics in the Ninth Grade. 
15. F. L. Wren: The Place of Mathematics in a Functional Curriculum. 
16. Bjarne Ullsvik: The Problem of Evaluation in Secondary School Mathe- 
matics. 
Wednesday, July 3, 1940 
2:00 p.m. Mathematics for the Elementary School. P 
Topic: The Service of Arithmetic to the Community. 
Presiding: Dr. Guy T. Buswell, Professor of Education, University of Chicago, Chi- 
cago, Illinois. 
1. Informational Arithmetic in the Primary Grades. Miss Elda Merton, Assistant 
Superintendent of Schools, Waukesha, Wisconsin. 
2. Topic to be announced. Dr. J. G. Fowlkes, University of Wisconsin, Madison, R 
Wisconsin. 
3. Topic to be announced. Dr. F. L. Wren, George Peabody College for Teachers, 
Nashville, Tennessee. 
4. Discussion. 


2:00 p.m. Mathematics for the Senior High School. 

The Service of Mathematics to the Community. 

Presiding: Dr. H. C. Christofferson, Miami University, Oxford, Ohio. 

1. Service of Mathematics to Industry and Trades. C. A. Rothe, Supervisor of Ap- 
prenticeship, Industrial Commission, Milwaukee, Wisconsin. 

2. Service of Mathematics to Nurses. Miss Adeline Hendrick, Director of Nursing 
Service, Columbia Hospital, Milwaukee, Wisconsin. 

3. Geometry for All Laymen. Dr. Harold Fawcett, University High School, Ohio 
State University, Columbus, Ohio. 

4. Discussion. 


Committees 
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Local Arrangements 


Miss Florence A. Bixby, Chm. Riverside High School, Milwaukee, Wisconsin. 
Miss Estelle Stone, South Division High School, Milwaukee, Wisconsin. 

Mr. Howard Aker, West Division High School, Milwaukee, Wisconsin. 

Miss Ellen Mannix, Pulaski High School, Milwaukee, Wisconsin. 

Miss Johanna Geil, Solomon Juneau High School, Milwaukee, Wisconsin. 

Miss Irene Eldridge, West Division High School, Milwaukee, Wisconsin. 

Miss Sylvia Leonard, Riverside High School, Milwaukee, Wisconsin. 

Mr. Fred Nicolai, Boys’ Trade and Technical High School, Milwaukee, Wisconsin. 


Program for Secondary Schools 


Miss Ruth Lane, Chm. State University of lowa, University High School, lowa City, 
Iowa. 

Miss Edith Woolsey, 3024 Aldrich Avenue, So., Minneapolis, Minnesota. 

Mr. Ralph Beatley, Harvard University, Cambridge, Massachusetts. 

Mr. Paul L. Trump, University of Wisconsin, Madison, Wisconsin. 

Miss Theo Donnelly, West Division High School, Milwaukee, Wisconsin. 


Program for Arithmetic 


Dr. C. L. Thiele, Chm. Detroit Public Schools, Detroit, Michigan. 

Dr. Foster Grossnickle, State Teachers College, Newark, New Jersey. 

Principal Louis EF. Ulrich, William T. Sherman Elementary School, Milwaukee, 
Wisconsin. 


Exhibits 
Dr. G. H. Parkinson, Chm. University of Wisconsin, Extension Division, Milwaukee, 
Wisconsin. 
Miss Estelle R. Stone, South Division High School, Milwaukee, Wisconsin. 
Mr. Bjarne R. Ullsvik, Wisconsin High School, Madison, Wisconsin. 
Miss Louise Wolf, University Extension Division, Milwaukee, Wisconsin. 
Miss Ethelwynne R. Beckwith, Milwaukee-Downer College, Milwaukee, Wisconsin. 
Miss Florence A. Bixby, Riverside High School, Milwaukee, Wisconsin. 
Sister Mary Felice, Mount Mary College, Milwaukee, Wisconsin. 


Publicity 


Miss Theo Donnelly, West Division High School, Milwaukee, Wisconsin. (2571 N. 
Maryland Avenue). Chm. 

Mr. Theodore Potter, Lincoln High School, Milwaukee, Wisconsin. 

Miss Mary Henry, Riverside High School, Milwaukee, Wisconsin. 


Reception 
Mrs. Florence Brooks Miller, Shaker Heights, Ohio. 


in 
nt 
rs, 
p- 
ng 
110 


REPORT OF THE WORK OF THE AFFILIATED 
ORGANIZATIONS OF THE NATIONAL CoUNCIL 
OF TEACHERS OF MATHEMATICS, 
Fepruary, 1940 

A. Activities 

1. Early in April, 1939, an attempt was begun 
to help clubs secure speakers. Special mimeo- 
graphed forms were made for speakers to fill 
out when a speaking engagement at some 
distance from home was being arranged. 
Another form was made to send to clubs 
which were located en route or nearby. Only 
a few speakers filled in the forms. The 
method of exchange is simple, and I think 
that more could be accomplished by this 
plan. Possibly it would be more effective if 
club officers were urged to send to THE 
MarHEMatTiIcs TEACHER the names of speak- 
ers from a distance as soon as they were 
secured, and the names, places, and dates 
could be printed there. A special letter and 
blanks sent to Professor Hedrick brought a 
very much appreciated reply in which he 
offered to make a speaking tour if it could be 
arranged during the middle of a semester. 
This information was passed on to the clubs 
in the January letter and a number of them 
showed much interest in asking to have him 
speak to their groups. The matter will need 
to be continued at once if arrangements are 
to be considered this spring. 

2. In October, letters were sent to the repre- 
sentatives of all states which had no affiliated 
state organizations to inquire whether at- 
tempts had been made. It was found that 
several states have no state organizations. 

3. In January, letters and information blanks 
were sent to all of the clubs. No reminders 
were sent to those who did not return the 
blanks this year, and only about half of the 
information blanks were returned. Old 
officers may have failed to send the blanks 
on to new officers. 

4. Miscellaneous correspondence. 


B. Number of Clubs in Each State 


1— Alabama 5—Iowa 

1— Arkansas 2— Kansas 
2—California 2—Kentucky 
3—Colorado 1—Louisiana - Missis- 
1—Georgia sippi 

4— Illinois 1— Maryland 
2—Indiana 1— Michigan 
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2— Minnesota 
1— Mississippi 


1— Pennsylvania 
2—South Carolina 


2— Missouri 2—Tennessee 
2— Nebraska 1— Texas 
8—New York 1— West Virginia 


3—Ohio 1— Washington-Idaho 
3—Oklahoma 2—Washington, D. C. 
1—Oregon 1— Wisconsin 


Number of clubs affiliated—59 

Number of new clubs which have completed af- 
filiation during the year (Feb. 20, 1939-Feb. 
20, 1940)—12. Four of these clubs—Texas, 
Georgia, Northeast Missouri, and Missouri 
State Teachers Association— did not get their 
certificates until later. 


C. The Clubs A filiated During 1939-40 


Oregon—Portland Council of Teachers of 
Mathematics, Feb. 18, 1939, No. 52. 

Missouri Mathematics Section of the N. E. 
Missouri District Teachers Association, Oct. 
13, 1939, No. 53. 

Illinois—Southern Illinois Council of Mathe- 
matics Teachers, February 14, 1939, No. 54. 
Iowa— Mathematics Section of the lowa Teach- 
ers Association, North Central District, April 

1, 1939, No. 55. 

Colorado— Mathematics Discussion Club (tem- 
porarily) March 6, 1939, No. 56. 

Texas— Mathematics Section of the Texas State 
Teachers Association, Feb. 8, 1939, No. 57. 
Indiana—Mathematies Club of the Indianapo- 

lis Publie Schools, Sept. 16, 1939, No. 58. 

Mississippi— Mathematics Section of Mississip- 
pi Educational Association, May 1, 1939, No. 
59. 

South Carolina—Mathematies Department, 
South Carolina Education Association, May 
15, 1939, No. 60. 

Washington, D. C.—-William Wallis Mathema- 
tics Association of Washington, D. C., Oct. 
12, 1939, No. 61. 

Georgia—The Mathematics 
Georgia Educational Association, 
1940, No. 62. 

Kentucky—Kentucky Council of Mathematics 
Teachers, Feb. 7, 1940, No. 63. 

Missouri— Mathematics Section of the Missouri 
State Teachers Association, Feb., 1940, No. 
64. 


Department of 
Feb. 7, 


D. News Items from Clubs—The bits of informa- 
tion selected from the news sent in by clubs 
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has been chosen for variety and tur possible 
suggestions to other clubs. 


A number of clubs expressed much interest in 


the possibility of securing Dr. Hedrick for an 
address. 


From the Winthrop College Branch, our one un- 


dergraduate club, comes the following com- 
ment from their president: “I believe other 
undergraduate groups would find the organi- 
zation of a club helpful. We have found it es- 
pecially helpful to have at the conclusion of 
each program a group discussion of experiences 
in practice teaching.” 


The Nebraska Section had the opportunity of 


hearing a talk on Gauss by his granddaughter, 
Miss Helen Gauss, of Omaha, Neb. 


The Mathematics Section of the South Carolina 


Education Association recently heard Dr. 
Betz give ‘“‘two splendid addresses.” 


The Indianapolis group had a meeting at which 


representatives from different schools gave 
talks. 


The Southern Illinois Council reports a Mathe- 


matics Field Day attended by approximately 
400 high school pupils from twenty-nine 
schools. Competitive tests in algebra, geome- 
try, advanced algebra, solid geometry, and 
trigonometry were given. The names of the 
highest fifteen per cent were announced, but 
not in order of ranking. More than twenty 
pupils gave oral talks on projects in mathe- 
matics. An exhibit was held in the gymnasium 
consisting of different mathematical projects. 

A number of clubs reported reviews of the pre- 
liminary report of the Joint Commission on 
the Place of Mathematics in Secondary Edu- 
cation, 

The Men’s Mathematics Club of Chicago and 
the Metropolitan Area had an unusual topic 
for an address: ‘Applications of Mathematics 
in Personnel Research,” given by Dr. Harold 
©. Taylor, Chief of the Psychological Re- 
search Section, Hawthorne Works, Western 
Electric Company. 

The Detroit Mathematics Club has a printed 
program. One program topic was ‘‘The Math- 
ematics Used in the Computation of Lenses.” 
The lecture was given by John Miles, Director 
of Research, International Research Corpo- 
ration, Ann Arbor, Mich. 

The Mathematics Department of the Alabama 
Education Association heard a lecture en- 
titled, ““Mathematies as an Attitude,” by Dr. 
Ralph Doner, head of the department of 
Mathematics at Alabama Polytechnic Insti- 
tute. 

The Cincinnati group visited the Columbia 
Power Plant of the Cincinnati Gas and Elec- 
tric Company in January. 

Miss Isis Woodward talked to the Wichita 


Mathematics Association on her two years’ 
experience teaching in Porto Rico. 

Dr. Edward Kasner of Columbia University 
gave an address entitled “Imagination in 
Mathematics”’ to the Mathematics Section of 
Maryland State Teachers College. 

For the second year at the fall meeting of the 
Iowa Association of Mathematics, part of the 
program consisted of several short talks by 
teachers who had recently completed master’s 
theses dealing with methods. The Association 
has a permanent state curriculum committee 
operating (a) to offer suggestions as to the 
content of certain types of courses, especially 
in the organization of new courses, (b) to sug- 
gest material for the enrichment of courses 
now being given, (c) to present various teach- 
ing devices, to increase efficiency and interest, 
(d) to make recommendations regarding suit- 
able texts, (e) to furnish information concern- 
ing the value of the study of mathematics and 
to point out the place of mathematics in life. 

The new William Wallis Mathematics Associa- 
tion of Washington, D. C., reports a lecture 
by Dr. Charles G. Abbot, secretary of Smith- 
sonian Institution, who is an authority in as- 
trophysics. He spoke on ‘‘Mathematics and 
the Stars.” 

The Women’s Mathematics Club of Chicago in- 
clude in their activities a publicity, hospital- 
ity, and membership committee to help their 
own meetings as well as a ‘Planetarium”’ 
committee. The latter committee arranges for 
changing exhibits of pupils’ work at the Adler 
Planetarium. 

The Mathematics Section of the Arkansas Edu- 
cation Association had an address by Dr. R. 
L. Morton of Ohio University on ‘Present 
Trends in Secondary School Mathematics.” 

The new Oregon club reports that a large dele- 
gation attended the summer meeting in San 
Francisco. 

Ruth 


Newly elected officers for the coming year 
for the Alabama State Mathematics Teachers 
Organization are President, E. E. Speer, Fair- 
view School, Decatur; Vice-president, Mrs. Ex- 
ton de Graffenreid, Cloverdale High School, 
Montgomery; Secretary, Jeanette Garret, Phil- 
lips High School, Birmingham. 


The officers for 1940 of the Portland, Oregon, 
Council of Teachers of Mathematics are: Presi- 
dent, Lindsay C. Campbell, Jefferson High 
School, Portland; Vice-president, Leola Craig, 
Benson Technical School, Portland; Secretary- 
Treasurer, Russell Mills, Beaverton High 
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School, Beaverton; and Corresponding Secre- 
tary, Katherine Piggott, Jefferson High School, 
Portland. 

The Portland Council have invited all math- 
ematics teachers in Oregon to join them. Fur- 
ther, they are likely to accept my suggestion to 
choose a vice-president from southern Oregon 
and one from eastern Oregon at their spring 
meeting, thus making the Council state-wide. 

A spring meeting of Pacific Northwest 
Mathematicians will be held at Reed College, 
April 6-7, 1940, at which ‘‘Present Conditions 
in the Teaching of Mathematics in the Second- 
ary Schools of the Region” will be discussed at 
one session. 

Several members of the Portland Council 
are expected to participate in the discussion. 
Dr. F. L. Griffin is assisting in this. 

Epaar De Cou 
Oregon Representative 


Harold L. Geiger, of the Department of Car- 
tography of the Rand, McNally Company, ad- 
dressed the April Meeting of the Men’s Mathe- 
matics Club of Chicago and the Metropolitan 
Area. His subject was “Pure and Applied Math- 
ematics in Cartography.” 

To represent the curved surface of the earth, 
or any portion of it, on the plane surface of a 
map, involves serious mathematical difficulties. 
In fact, it is impossible to do so with perfect ac- 
curacy. Mr. Geiger discussed the various prob- 
lems involved together with various methods 
advanced toward their solution. He also pre- 
sented a graphic explanation of the relations be- 
tween various map projections and a description 
of their individual characteristics. 


The twenty-sixth annual meeting of the 
Kansas Section of the Mathematical Associa- 
tion of America and the thirty-sixth annual 
meeting of the Kansas Association of Teachers 
of Mathematics took place at the University of 
Wichita, jn Wichita, Kansas, on March 30. 

Some of the topics discussed and the leaders 
were: “Results of the Kansas Mathematical 
Test,’”’ U. G. Mitchell; discussion on the preced- 
ing talk, led by Cecil B. Read. 

“Rectangular Coordinates,’ a sound film, 
was shown under the direction of J. A. G. Shirk. 
The president, Gilbert Ulmer, conducted a busi- 
ness meeting and many of the sessions. 

Other topics were: “Some Applications of 
Psychology to the Teaching of Mathematics,”’ 
R. H. Wheeler; ‘“‘Mathematics in the Elemen- 
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tary Grades,’’ Dale Zeller; ‘‘A Method of Teach- 
ing Verbal Problems,’’ Mary Mason Wilson; ‘‘A 
Report on Fawcett’s Work in Geometry,” Kath- 
leen O’Donnell; ‘‘The Relationship between 
Reading Ability and Success in the Study of Al- 
gebra,”’ Reid Hemphill; “The Peano-Baker 
Method and Mean Coefficients,’’ W. C. Janes; 
“Mean Deviation of Ungrouped Variates,’’ J. 
A. G. Shirk; ‘‘Mathematics Journals,’ Daniel 
T. Sigley; ‘‘Results of Kansas Mathematical 
Tests As They Apply to College Courses,” a 
round table led by W. T. Stratton and C. V. 
Bertch. 


Have you produced a motion picture in your 
school? If you have, please send a report about 
it to Hardy R. Finch, Greenwich High School, 
Greenwich, Connecticut. Mr. Finch will use the 
material in a report for the Committee on Mo- 
tion Pictures and Newspapers of the National 
Council of Teachers of English and will mention 
each film in Educational Screen Magazine. 

The following information might be included 
in a school’s film report: name of school; ad- 
dress; title and subject of film; date completed; 
length and feet; sixteen m.m.?; silent?; made by, 
brief summary of or unusual facts about the 
film; name of person reporting the film. 


The Euclidian Club of East Denver High 
School held the second annual Mathematics Ex- 
hibit during the first week in April. The club 
composed of students outstanding in mathe- 
matics is under the supervision of H. W. Charles- 
worth, their mathematics teacher. 

The exhibit was open for one week with two 
evening showings for parents and members of 
the community. Special assembly programs and 
evening attractions in the auditorium consisted 
of an elaborate and interesting exhibit known as 
“The House of Modern Magic.” This was pre- 
sented by Mr. Gus Lindeman through the cour- 
tesy of the Public Service Company of Colorado. 

Since the exhibit last year, numerous re- 
quests have come to Mr. Charlesworth concern- 
ing the planning and organization of materials 
for an exhibit. For this reason he is preparing & 
movie showing the exhibit, not only through the 
initial steps of planning; but in actual operation. 
A mimeographed booklet will explain in detail 
how the exhibit was started, the planning and 
financing, how student projects were developed, 
detailed explanations of the projects, and how 
community resources were utilized. Suggestions 
for planning and working out an exhibit pro- 
gram will also be included. 
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